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PREFACE V ; 

•* ■ ■ 

This report 1s produced by the Secondary Science and Ma-t hema- 
tics Improvement (SSAMI) Prognam at the Far West-Laboratory tor 
Educational Research and Development. i;ne goal ot the SSAMI** 
Prograa Is toj>tudy and Improve Instruction in science and mathe- 
ma tics at the secondary level. This report describes a research 
study of science, Instruction in Intermediate' schools. At the 
sane tine, the SSAMI Program has produced reports* of two other 
studies, one examining science instruction in high schools ana 
the other examining Mathematics Instruction in Internediate 
schools, tiext year, in addition to secondary' analyses ot "data 
from these studtes, SSAMI. Mill develop, implement, and evaluate 
teacher inservice programs that build upon ^the results o,t the « 
studies; . • * . 

In this report* our goal 1$ to describe and understand the 
combination of student, teacher and currlcular factors that 
•characterize ^effective* science instruction. We begin by addres- 
sing the extent to which teachers employed the different compo- 
nents ot scientific Ifteracy in their Instruction. The. quality 
of scientific literacy use also Is examined. An analysis of the 
nature of academic tasks thju students were assigned follows. 
Next, student pretest a/id posttest performance on a. range ot 
science outcomes Is described, and patterns ot outcome growth 
among classes are examined. This. is followed by a description 
of the quality of teaching observed In sample -classes. The final 
sections ot. the report examine students' perceptions of their 
class and work from several different perspectives. 

We wish to thank Dr. Virginia Koehler, Mr. Michael Cohen, 
and Dr. John Taylor, Teaching and Learning Division, National 
institute ot Education, tor their support in this and other fork. 
Their interest in exploring innovative ways of approaching the 
problems that confront educators and their encouragement ot , 
educational excellence are appreciated'. 

We* also wish to thank the teachers and principals who 
collaborated with us in the conduct ot this study. Their 
willingness to welcome u^s into their classrooms and schools and 
to describe their programs have helped us to understand better 
the current state ot intermediate science education, 

r 4 , • . , ; • 

We gratefully acknowledge the contribution's of Walter Doyle, 
Tom Good, Mary Budd Rowe, Lee Shulman, and Plnchas Tamlr. All 
were members ot the Advisory Panel consultants tor the study, 
and their ideas helped Shape the research design and measures. 
Two Stanford graduate , students, Rose Giaconla and Lynne Baldwin 
also made substantial contributions to the research Instrumenta- 
tion. Susan Osaki helped enormously by summarizing several sets 
bt data. Finally, we<are ever .thankful tor the dedicated work 
and contributions of the .classroom observers: Dale Baker, David 
Ha.ller, Vickl Lambert,* Ken Peterson, Mike Plburn, and George St. 
C1a1r. . 



Several Individuals gave very valuable help In the prepara- 
tion ot the data and this report. Katie Ruthrott and Mlckle 
Zenger did a superb job ot trartserlbur* the class narr.ati ves 'and 
Interviews. T6n Bounds 'provided editing expertise. Madeline * 
Finch prepared the final copy. To all, tnank you. 



Alexis L. Hitman - , 

Project Director, Intermediate Lite Science Study 

(John R. Me.rgendoller 

principal investigator. Secondary Science a;id Mathematics 
\ Improvement Program 



t ■ 



I 



C 



y 



* 



• 



EXECUTIVE SUMMARY 



* * • i ■ 

. - The »ajor goal of thrs- study was to describe what . 
combinations-, of teacher, student r and currlcular variables^ were 
associated with sore effective life science 'instruction at the 
intermediate level. The conception of effectiveness was guided 
both by the normative framework of scientific literacy and by 
iitfri^!!!.*? ? n H^J^f e outcomes. Our definition of scientific 
e'lntlSt? SS?< 1$ f e ?< df T 1ve C0 "»P<> n «nts: (l) explaining science 
m r^'J^ l* Ut ]** t0 science as a social historical process; 
<3> relating to sclenc* as a reasoning process; (4) relating 

science *f society/tecnno>o ay and < 5 ) positive attitudes toward 

^Students and teachers from eleven life science classes'par- 
ticipated in the, study. The classes were located In both Cali- 
fornia a«d Utah. Students completed pre- and post-batteries of 
science measures. Observers visited each class during the entire 
presentation of two topics and made detailed narratives; In 
J^lilfUJf?? recorded teachers' time use. rated each teacher on 
generic skills, and collected curriculum materials. Teachers 
were interviewed at the beginning of the year and during each 
topic .interval. ' Finally, all students completed one perception 
measure during each topic and six target students per class were 
interviewed about each topic Interval. ' . • 

Re/ults of this study Indicate that the participating life 1 
science teachers igenerelly used a typical pattern of academic 
instruction, relying heavily <fn recitation, seatwork. and labora- 
tory exercises. When teachers presented academic Information, 
largely through recitation, tliey rarely, If -ever, made explicit 

"Ktw"*! t0 *U e J l, - to r! cil » reasooing, social, or attltudlnal 
implications of the subject matter. Furthermore, when these 
references were made, they o.ften were confusing. Students 1n the 
classes also perceived that teachers. made relatively little use 
tual content l1te racy components other than explaining fac- 

Examination of the laboratory activities, worksheets, and 
exams assigned to students Indicated that' worksheets were the 
most commonly assigned activities. Laboratory ac-tlvltles were 
used less frequently, usually when topics were amenable to micro- 
scope work. All teachers used exams as end-of-topic assessments, 
what all three of these task types shared was all overwhelming 
llance on problems requiring low-level cognitive processing 

V Ii^Mn«* 1,or AW c) fc a, I d verDal V restricted response. Codes' 
.e. matching, mul tiple-choice. ,f1l l*in-the-blanJc, and short 
answer). These tasks also reflected very little use of the 
components of scientific literacy pther than science content. • 
While teachers held students accountable for most assignments, 
there was a tendency for them to grade exams- for accuracy and to 
judge worksheets and laboratories simply on a completed/non-com- 
p leted basi s . 
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Result's from the student pre- and post-to tteries showed tha^ 
student attitudes toward science generally declined over the 
- ". course of the year, while their science knowledge, understanding, 
and -reasoning skills increased. While there were significant 
t differences among classes In student attitudes and performance at 
, the beginning .of the year, differences among classes In student 
growth over -the. course of the year were United to attltudinal 
measures. Teachers 1 use of the non-content components of scien- 
tific 11 teracy were* not significantly related. to student growth, 
probably because' the occurrence of these components was too low 
'to be Meaningful. 

Several -sources of student perception data were analyzed. 
Findings from a survey ttiat focused on -students 1 sum native per- 
. ceptions^df their classes at the end of the year indicated that 
tj»ey perceived they, thought most carefully about science during 
tests and quizzes, with laboratory activities placing second. 
Students also rated' fests and quizzes as the actfvlttes during 
which they paid the Most attention and the most learning oc- 
curred. Students rated laboratory activities as the most Inter- ' 
estlng and also indicated that they would like sore "laboratory 
. assignments and a greater variety of activities \\ general. 
Taken together, these results suggest that student? cane to 
define the maftt goal* of science classes in terms of their perfor- 
nance on exams. Thus, it -is unfortunate that the exams focused 
on the rote production of "right answers" rather than analyzing 
. and interpreting natural phenomenon. 

; « Analysis of a student perception measure'.about the activl- 
- tids of a particular day and target student Interviews Indicated 
that students, found a variety of Academic actlvfties interesting, 
* difficult, and requiring attention and thought. Students were 
most Interested and engaged oar days when the academic tasks 
required their active. Involvement. or when their teachers demanded 
high levels £ student participation during recitation. It 1s 
not clear to*%fhat extent these perceptions were affected by 
daily fluctuations In activities and tasks or nhether they pre- 
dicted students 1 longer-term motivation and learning 1n science. 
•Although' there was variation across classes, students tended to. 
rate laboratory activities and teacher recitations, highly, while 
< ' sea twork* was generally rated lower. 

The. report concludes with our recommendations for how 
practitioners might best be guided by our findings.' We suggest, 
that improvement efforts In intermediate life science focus on- 
increasing teachers' use of the scientific literacy framework^ and 
upgrading the cognitive level of tasks assigned to students. 




u 



ERLC • ' / # 

1 v • * I 



ft' 



} 



ERIC 



\ . TABLE OF CONTENTS' 

\ • • : • ♦ 

Preface. \ ,f 

Executive Summary. . ..... .... 111 



4 % 



List of Tobies . . ... 1 .. xl . 

v • • . • . , 

List Of Figures xv 

Chapter One: INTRODUCTION TO THE STUDY. .......... 1.1. 

Research In Science Education During the 
1960's and 1970's .... . . v 1.1 

Research on the Correlates of Effective Teaching . . . '. . 1.3 

* 9 

Research on Academic Tasks ................. 1.5 

Description of 'the. Study 1.6 * 

Problem .V 1.6 

Framework. . ... . . . ... ... . .1.8% 

bvervfrew of Report ........... . . . .... 1.14 

• • ■ • • ■ - . i ■ 

Chapter TWo: METHOD . . . .... ........ . . " . . . 2.1 



Sample . . . . » ' % . . . . . . . . . . • . . . . . . . . . . .' 2.1 

n ■ 

Instruments. . . . . . . . . . . •. . . . 3 



Student Pretest and Posttest Measures. . . . .... . . 2 

Classroom Hea seres .......... '* 2.7 

t ' ■ s ' ■ 

Procedures ......... ^ ,» . . 2.9. 

• ' * ' * 

• Recruitment of Sample. . . . ... . . . . . . . . \ . 2.9 

Administration of Student Pretest and Posttest 

Batteries. . . t . 2.10 

* Observer Training. 2.U 

Administration of Science Teacher Interview. . . .. . 2\13 

Selection of the Topics for Observation. ........ 2tl3 

Administration of the Teacher Ti>p1c Questionnaire * 

and Post-Topic Interview , . 2.16 

Classroom Observations: the Narrative Records and 

Science Class Descriptions . .'2.16 

Administration of the Student Class Survey . . 2.18 

Completing the Currlculam Content Ana>y's1$ ........ 2.18 

Administering the Target Student Interview 2.18 



Table- of Contents' (coat.) 



Data Analyses ........................ 2.20 

• * '* - < 

Chapter Three:, TEACHERS' TIME USE OF DIFFERENT 
'* INSTRUCTIONAL MODES AND SCIENTIFIC 

LITERACY COMPONENTS ........... i . . 3.1 

* ' * • ■ 

Data Source. . . . . . . . . .. . . . . ... 3.1, 

Tine Devoted to Different Instructional Modes. . . . .* V . 3.3 

Topic 1. .... . . . '. V. 3.3' 

Topic 2. . . 3.5 

Summary . . 3.7 

\eachers' Use of the Components 6f Scientific Literacy . . 3.8 ^ 

Topic 1. . . . . . . . . . . . . . . , . . . . . . . . 3.8 

Topic 2. .... y. ........... . 3.10 

Summary. . . . . . . . . .". . ... . . • . 3.12 

Qualitative Analysis of Episodes When Teachers*" 

'Used the Relating Components of Scientific Literacy. . . 3.13 

Teacher 1. ....... 3.14' 

Teacher 2 3.20 

Teacler 3... .... . 3. 2D 

Teacher 4. . 3.22 

Teacher 5. ....... j . . «... . . • 3.25 

Teacher 6. I 3.27 

Teacher 7 .* 3.28 

Teacher 8. . ; . ...... % 3.29 

Teachfer 9. . . . ......,...>.... 3.30 

Teacher 10 ... . 3.31 

Teacher 11 . . . . . ^ .' . . 3.32 

i 

i * • . 

Conclusion 3.34 

Science as a Social Historical Process . . . 3.34 

'. Science as a Reasoning Process ...... . 9 ..... , . 3.35 

Science and Society/Technology ............. 3.36 

Chapter Four: ACADEMIC TASKS ASSIGNED TO STUDENTS ..... 4.1 

Task Types and Their Usage . . 1 4.1 

S'uroraary . . . 4.7 

Task Demands ., . , ......... , . . 4.8 

Problem Level . 4^8 

Mode of Response .................... 4.13 



Table of Contents (cont.) 



Summary. • . . . . ; .' 4 . . 4 .21 

Orientation to . Scientific Literacy ............ 4.22 

Scientific Literacy on Worksheets and Exams. .... .'.'4^22 

Tasks. In Relation to Teachers' Academic * 

Presentation Time. *.................*. .'4.25 

Summary. ■'.-.'. . * . . . . . . . ... 4.27- 

Task System Congruence / ; 4.28 

( ' . . - .■ 

Tas|c Demands ....>...... *•'. . . 4.28 

Scientific Literacy. . . . ........ . . . . . . , . 4.29 

Summary * =. . . * . 4.29 

r n 

Accountability Systems .............. % ... . 4.30 

Summary* . . . . .* . . . .4.35 

Conclusion .......... . . ; 4/36 

Chapter Five: STUDENT OUTCOME MEASURES: RELATIONSHIPS AND . 

GROWTH AT THE STUDENT LEVEL '. * . 5.1 

Descriptive Statistics on the Outcome Measures .... V. 5.1 
.•«•.. . ' 

Entering Ability' ....... . .... 5.2 

Cognitive Science. Measures 5.4 

'Noncogni ti ve Measure . , . . . . . . 5.6 

Intercorrelations Among Measures i>.6 

Growth on Student Outcomes . . 5.10 

r k 

Post-on-Pre Slopes . ... .' ., 1 . . . . . . . S'.IO 

Descripti ve' Examination of Change Scores . ....... 5.18 

Relationships between Growth, and. Entering Performance. . 5.22 

Student Growth and \ts Relationship to ClaVs, Student 

Gender, and Teac.hers' Use of. Scienti f 1c Literacy .... 5.24 

m • M 

m * 

Analyses with Class Membership and Student Gender. . t . 5.24 

Analyses with Teachers' Use of Scientific Literacy . . . 5.28 

Summary . . . . . . 5.31 

Chapter Six: THE QUALITY OF 'TEACHING BEHAVIOR ....... 6.1 

Data Sources and Analyses. . . . . .'. ' . 6.1 

Descriptive Statistics . 1 \ . . 6.2 



vii 10 



• • f. ' ♦ - » ' *■ 

Table of Contents (coot.) 

ft 

The Relat1pnsh1p Between Teaching Quality 

and Student Performance. i . 6.5 

Summary . • . • • . . . . . 6.8 



i 



o 

ERIC 



Chapter Seven?, STUDENTS* PERCEPTIONS OF SCIENCE CLASSES . . 7\ 1 

Data Source/and Analysis ........ t 7.1 % 

Perceived Scientific Literacy Emphasis . . 7.3 , 

' Desire foK Instructional Changes . 7 .5 

Strategies for Science Learning. . . . . . . . . *• .. . . . 7.5 

^/Autonomous vs. Mnemonic Strategies ........ . . . 7.5 . 

Strategies for Getting the Right Answer. . . . . ... .7.8 

' 'Perception^ of Science Learning / 7.13 

Thinking Carefully- About. Science. ... . .'. . . ... . . 7.i3 

Assessing Learning ..................... 7 .'15 

Perceived Difficulty . . .* . \ ...... f . 7>.15 

Interest of the Activities .....% 7.18 

. Perceptions of Attention 7.18 

• Receiving i A- Grade. . / . . . . . . . . . . . 7.21 

Contribution of Classroom Activities to Grade. .* . . •. . 7.21 
Grading Criteria . . ± . ^-* 3 

Understanding Science vs. y Getting the Right Answer 4 . . . 7.27 
Summary and Conclusions 7.29, 

f 

Chapter tight: STUDENT CLASS SURVEY RESULTS \HD THEIR 

RELATION TO CLASS ACTIVITIES AND TASKS . w . . . • . . . . 8U« 

• • - • * » • 

Data Source. ...... 8.7 

Class Averages on Rating . Items .............. 8.3 

Comparisons of>Hlgh'ind Low Ranked Classes . , ..... . 8.9 

Cla-ss Selection 8.9 

\ 

m * 

Topic 1. , . . . 9 ' 

• * 

\ Teacher 9. .... > 8.9 , 

Teacher 8. .. * 8.12 

s 

> % ■ 

vin 1 



able of Contents (cont.) ' 

Teacher 10 ............... ... r • • • • 

.Teacher 11 • ,. • g-}* 

Interim Summary , J-JJ 

Teacher 6 * • * 8. 1/ 

Topic*2. • • • • • ; 8 * 18 

• • ' ' ' 



Teacher 4. ........ . . .... . • ?• 1? 

Teacher 7. 
Teacher*9. 
* Teacher 10 



Teacher 7. , ............... • 8.20 

Teacher^.-. . vr . . • . . . . ,• • 8- zl 

fv 8.22 



Conclusions. 8 ' z3 
Chapter Nine; TARGEt SIUDENt INTERVIEWS '. . . -9.1 

Procedures and the Instrument. . . ... . • * • • • . *«1 • 

Results. 9,3 

Topic 1. ........ . . . *. 1.. - . • • • • • • ,•' • 9 - 3 



1 



Teacher 9 . ,. * 

Teacher 8 . \ ...... . : *. . . . ' - • • • J. 5 

Teacher 10. . J-V 

Teacher 11 ~. ...... . ,9.8 

Teacher 6 • 9,1U 

Topic 2. . ,' . . . . . . .U V. • • • 9.11^ 

Teacher 4 .] • • • • • • • v • • 9 \}J 

Teacher 7 ..... f -J- J* 

Teacher 9 ,...*..... \ .... f r 9.J3 

Teacher 10 9. lb 

1 Types of -Activity Named by All Target Students . . . . ; . 9.16 

• Ratings of Interest and Learning . . f . . 9.17. 

The Teaser as Model*. . . . . • • • • • • • 9 - z0 ' 

inclusions. • ' 9,20 

• * " 

Chapter Ten: CONCLUSION . . . . . ;- . ... • • • 10 '^ 



Scientific Literacy.'. . .1.0.1 



3 



> # 



- — i 



Table of Contents (coat.) 



- Appfendi x A : INTERMEDIATE LIFE SCIENCE STUDY 

* . H'?. OBSERVER MANUAL . . 

• ;%v. • ' , • » v. 

IBOUT 



J* f:* IDEAS ABOUT SCIENCE SURVEY. . ♦ 
* e: rTEACHER ACTIVITIES fOR TOPICS 1 AND 2 



• • • ^ • * 9 • A** 1 

• •••••• B w 1 

• • • • C *• 1 



.A 




c 



r 



« i 



^ERIC ' 



i ■ 



13 



4 " m , 

1 



i) 
v. 



l.f 

2.1 
2*. 2 
2.3 
3.1 
3.2 
3.3 

3.4 

m 

4.1 
4.2 

* 

4.3 

« 

4.4 

4.5 

4.6 
4.7 

4.8 



•LIST OF TABLES 



Scientific Literacy Fjramework 

used In the'Study. ...... . . . . . . . . .* 



1.12 



Characteristics of Participating Teachers 

and Classes* . . ; . . . . . . . ; , . 2.2 

Topic Subject Natter and Dura tloSt " „ 

In Eleven Classes. . . -. > . . . . . . . . . . 2.15 



2.19 



Primary Life Science Textbooks .Used 

in Eleven Classes. * \. . . ........... . 

Average Percent of Class Time Use 

-During Observation, of Topic I. ........ . ., 3.4 

Average Percent of Class Tine Use % 

During Observation of Topic 2. . ... . k . . . 

* 

AveVage f'ercetlt of Teacher Academic' 

Presentation Tine Devoted to -Five Components 
♦ of Scientific Literacy During Topic 1. . . . . . 

• * • . 

Averaft" Percent of Teacher Academic m , 

Presentation Tine- Devoted to Five Components 
of Scientific Literacy Durinq Topic 2» .* . .* . . 



3.6 



3.9 



•Overview of Task's Types: Percentage of 
Labs, Worksheets, and Exams Assigned 



3.11 

4/3 : 



Overview of Task Types by Topic Content 
Areai Percentage of Labs* Worksheets, 
and Exams Assigned . . . . . . . . . . . . . . . 4.5 

Percentage of Worksheets by Classroom 

Use and Coverage ..." . . . . . .» . < . . ». . . 4.-6 

* * « , * 

Percentage. of Laboratory Assignments by 

Problem Level. 4.10 

Percentage of Worksheet Task Items by 

PrpbTea Level. ..... .... 4.12 

Percentage of Exam Items bj| Problem Level. . . . . . 4.14 

Percentage of Worksheet" Task Items by*~ 

Mode of Response (Topic* 1) . . . ■. . . r. . 4.16 

- - •. . > 

Percentage of Worksheet Task Items by , ' , 

Mode of Response (Topic 2) ..... \ 4.17 



ERIC 



14 



x1 . 



4.9 

4.10 

4.11 



4vd2 



4.13 
4.14* 

Y 

5.1 
5. 2 
5. 3 

5.4 , 
_5V5 
.5.6 

5.7 * 
.5.8 

5.9 , 




9 

ERIC 



4 - List of Tables (coat. ) . ' 

Percentage of Exam I tens by 4 Mode of * 
Response (Topic 1) . . . . . 4.19 

Percentage of . Exam Items By Mode of ' 
. Response (Topic 2) .. . . . . . .. . . . V 4 • 

Percentage of Task Items Deyoted to. Science 
Contehji and to Relating Components of' • 
Scientific literacy on Worksheets and Exams. . . .4.23 

.Jr.- » 

Comparts*/) of Teachers f Who Devoted Any $ 

Academic Presentation Time and/or Task 
.'Items* to the Four Relating Components 

Scientific Literacy. . . . . . . v . . .'. . 

Overview of Accountability Systems; Percentage 
of Tasks by Griding Strategy and Evaluative 
Clarity (top.1*, 1). : . , A , . ............ 4.34 

i, » . • 

Overview of Accountability SystemY: Percentage 
of Tasks by Sradlng Strategy and Evaluative 
Clarity (Topic 2). *. . . '. . . . . . . .. . .->.• . 4.32 

Pretest Means on Word Meanings, Pattern | % 

Completion, and Ability Composite. . . * • . ... 5.3 

1 f 

' Pretest and Posttest Means on three Cognitive ' 

. Science Measures; by Class . .. ■ -. . . . ; . . . . . 5.5 

Pretest and Posttest Meams on Four "Feelings . 
Toward Science" Subscales, by Class. . . »•;.•..« . • 5.7, 

Intercorrelatlons Amone Measures enXfie Student 1 " ♦ 
Pretest and Posttest Batteries .......... 5.8 

Change Scores and Rank by Class on Fdur 

Student Noncognltlve Measures ... 5.19 

*J '<''■, " 

Change Scores an< Rank by Class on Three „ * 

Student Cognitive Measures ........ fK- • •> 5,21 

Correlations between 6rowth en Ouicones and 

Entering Ability and Pretext Performance . . *\ . . 5.23 

Analysis of Variance of Pretest to Posttest v 
Chan?* In Four Subscales of Student fioncogn1t1 ye 
Measure. . 5.25 

4 

Analysis of Variance of Pretest to Posttest ;) 
Change in Three Student Cognitive Measures ..... 5.27 

-' ' '■ * 11 15 

.» . ' > . 



*L1st of Tables (cont.) 

'■ ' " .* ■ - ♦ ■ » - 

5.10 " Teachers' Total Percentage (Across Topics): 

of Scientific Literacy Use. Grouped by. J 
Lower and Higher Use . . . '. . *. . i . > . 5.29. 

. . . * 

, 5.11 T-test Results Comparing Students In Classes 
j * / with Lower. versus Higher Use of Scientific . , • 

Literacy ........ \ . MO , 

• . » ■ ■ ■ * » 

6.1 Means end Standard Deviations on Science Class 

. Description. (SCO) Variables,' by Class. ... r. % .6.3 

6.2 Correlations between Science Class Description ' > 

'Variables and Student Pretest "Cognitive 

Outcomes 6.6 

- * *. 

7.1 Students' Perceptions of Sc1ent1Hcj4|teracy 

Emphmsls by Teacher. .... . . . . . * ... . 7.4 

7.2' Student$\ras1re - for Instructional Change. .... . 7.6 ^ 

7.3. Students* Perceptions of the Importance of 
Autonomous and Mnemonic Strategies £n .* . 
Sc lenpe ^Learning . ... ^ ......... i .. 7. 7 . 

7.4. Students' Perceptions of Strategies for Getting 
the Kight Answer on Homework . • '7.9 

7.5 Students' Perceptions of Strategies fof Getting , • . 
the Right Answer on Horksheets ....... ^ . .'7.10 

7.6 Studen$s' Perceptions- of Strategies for Getting 
the Right Answer on Laboratory Worksheets. . . . . 7.11 

7.7 Students' Perceptions of Careful Thought in . 
a Different Activity Formats . . . . . 7.14 

• ' * 

7.8 Students' Perceptions of the Amount.. of Learning 
Associated with Different Activities 7.16. 

7.9 Students' Perceptions of the Difficulty of 
Different Activities ... . . . . . / . . . . . .' 7.17 

• • 

7.10 %v Students' Perceptions of the Dec|ree^q| Inte/est 



Associated with Different Activities . . . . . . .7.19 



7.11 Students' Perceptions of the Attention Paid to 

Different 'Activities . . . . 7.20 

7.12 Students' Perceptions of Contributions of Classroom 

Activities tb Grade. 7.22 

7il3 Students.' Perceptions of Grading Criteria for 

Homework 7 . 24 



ERIC 



xtii6 * 

. 0 



List of Tables (cont.) 

• ■ . . ■ • , • * 

Students' 'Per£ep*+Ans of Sradlng Criteria fof , 

Worksheets ^ •••• • 

•i * . • 

Students' Perceptions of Gracing Criteria for 
/Laboratory Worksheets. <s v zo 



7 

Students' Perceptions o.f the Importance of Really 
Understanding Sciences. Setting the Answer , ■ 

Right. . . . . . . . . . • •• • \ : 7 ' z * 

Student Class Survey: Mean Student Ratings t ' 
by Classrooa for Topic 1 . . '. . • •♦• *.•„•• • * • 8,4 

Student Class Survey;; Mean Student Ratings - 
by Classroom for Tcrplc 2 r : • % • • • *• • • • 8.5 

One-way Analyses of Variance of Class Differences . 
•r on Four Student Class Survey Rating Scales* . . . * 8.6 

Rank Correlations Aaong r . Four Rating Scales . -. ., . ., 8.8 

Selected Teachers' Rankings for Topic 1. . 8,1< ** 

Selected Teachers' Rankings for Topic 2. . . . . - .8.11 

target Students' Responses Jt*r Topic 1 . . . • • 9.18 

Target Students' Responses for Topic 2 • 9.19 



LIST OF FIGURES 



Fra»ework for Research Oeslgn of*' ' 
, Interned late Science Study . . . . . 

Two I tens on Tf«e Use . ... . ' . . 

Post-on,-Pre Slopes for Eleven Classes 
on Feelings, Part 1. . . . . . . . . 

.Post-on-Pre Slopes for Eleven Classes 
ort Feelings, Part"2. .. 

Post-on-Pre Slopes for Eleven Classes 
on Feel iirgs. Part 3. .... .. ....... 

Post-on-Pre Slopes for Eleven Classes 
on Feelings, Part .4 

post-on-Pre Slopes for Eleven Classes 
on L1fie Science. . . . . . . . *. ... . 

Post-on-Pre Slopes for Eleven Classes 
on Nature of Science . ... . 

Post-On-Pre^Stopes for Efeven Classes 
on Process of Science. 



\ 



t 

18 

XV 



CHAPTEJt ONE < " 

. •. ■ ■ • • • 

• IiTtODUCTIOII TO THE STUDY 

Pre-college education In science 1s a subject of fresh 
concern 1n the foruas of national self-assessaent aod public 
policy. Ter«ed by so Be a ■crisis* (Aaerican Association for the 
Advancement of Science, 1982), the concern centers around data 
indicating that very few of the nation's students experience 

"llJffS/S 1 !!** 2t rrl .X!?*' # tnat ^udents 1 science achievement has 
declined during the 1970'$ (National Assessaent of Educational 
Progress; 1978a), that, large portions of teachers'who teach & 
science are not qualified to flo so, and that many of the availa- 
ble, curricula do not represent the aultlple goals of science 
education or recent advances In technology (Good A Hlnjtel. 1983). 
Hany of the general problems that plague education, today are 
exemplified 1n today**, science classrooms (National Commission on 
Excellence 1n Education. .1983).--Def1c1ts InrtSls arerar"espe- 
cial.ly worrisome given the Increasingly Important rple.of science 
\in shaping our society and determining , our competitiveness In the 
world marketplace. , . ; 

fc?? ftudy presented here 1s one piece of a national research 
.effort Intended to guide and facll 1 tate the; Improvement of sct- 
fifce education In .intermediate schools* Its conceptualization Is 
both noraative and process-product In nature, stemming .from three 
areas of research: 1) the cumulative experience and research 
spurred by the launcbing-of the Soviet, satellite .Sputnik 1n 1957 
which resulted In a redefinition of the goals, concerns, and i 

.evaluation techniques of secondary level science education: 2) 
the recently accrued knowledge of the ' correlations ef effective * 
teaching at the elementary and Intermediate school levels which 
served to reinforce the need for further study of general class- 
room-process variables, as well as those specifically related to 
effective science teaching; and 3) the growing research focus on 
the nature of academic tasks which has raised question* regarding 

.the feasibility and effectiveness of certain, In-class activities 
for achieving scientific literacy. The Importance of each of* 
these research areas will be discussed below, followed by a 
description of the purpose and framework of the current study 

Research 1a Science Education during the ItiO's aaa 1970'$ 

• . . ; - '>• ■ 

Irr reaction to the launching of Sputnik, the.federal 
government, acting through the National Science Foundation (NSF), 
armed itself by strongly supporting *J>e fc*v*lopaent of new sci- 

VIVL C n "l ric, i U 4 r f ater1al ? «»f the tralnfng of science teachers. 
Many new curricula were developed, a nU thousands of teachers 
attended special . workshops ala'ed at Introducing them to the new 
curricula. Reviewers have concluded th|t such prograas achieved 
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small to moderate success overall (Welch, 1979; &hyaansky, Kyle, 
& Alport, 1982), a resolution that some interpret as dishearten- 
ing given the wealth of resources directed at the problem. 

\ However, such conclusions may not accurately reflect the 
actual impact of the NSF funded efforts,. as evaluations of pro-* 
grains generally utilized, poor designs, methodologies, and statis- 
tical analyses- (see 'discussion In Shulaan & Tamir, 1973). For 
example, .in contrasting a 'new" curriculum with one of 1t$ "tra- 
ditional" predecessors, these evaluations often failed to measure 
appropriate student outcomes (i.e. those that directly reflect 
the goals of the new curriculum) and/or relevant classroom" pro- 
cesses (i.e. those that capture teachers' translations of curric- 
ulum into the actual workings of instruction)., Further, curricu- 
lum cannot be examined In isolation, as undoubtedly jt Is -only 
one factor among many, including teacher effectiveness, student 
ability and tTmfe- on tas~k, that interacts with, and influences' 
successful science learning^ 

* While 'the evaluations of NSF-funded programs were not 
strongly affirmative, there 1s little question that these pro- - / 
grams indirectly had a pervasive and positive impact on the ^leld 
"of science education.- Of .particular interest .to this study are 
two indirect effects: * j 

J.) The HSF era catalyzed science scholars' energies and- 
created a forum for debate about the/ goals of science 
education for the general public. -The fruits of * ( 
this debate ave still applicable today. In broad 
' terms, this debate generated the consensus that while, 
student retention, of topic-specific knowledge may be an 
appropriate sKert-tero goal, taere are. several other 
student outcomes that ai*e necessary for the attainment 
', of "scientific literacy.* These outcomes jnclude: 

4 s • • t 

(a) an understanding that scientific knowledge is 

accumulated through a historical process of human 

inquiry rather than through the discovery of facts- . 

(Schwab, 19*\); 

* ■ • 

Hb) an understanding of the tools and methods of. 
| the scientific process, including the ability .to 

solve scientific problems given .appropriate data; 

(c) an understanding of the Interaction between 
science, technology, and society; an'dj 

* '(d) positive attitudes toward science as a disci - 
* * pline and toward future usefulness of and involve- 
ment with science. \ *;.... • 

n short, there was a recognition that the desired out- 
comes of a sciejrce education are multidimensional, in- 
. eluding, the ma/stery of "science facts" as well as the | 



appreciation of the contexts of science knowledge and 
general features of it && a discipline. 

2) Corresponding to the newly articulated multiple 
goals for science education, the NSF era spawned re- 
search efforts to develop new Instrumentation to meas- 
ure attainment of these goals. (Shulman and Tam/i r 
11973) discuss some of, this earlier ^ instrumentation.) 
In the- last decade there has been .further expansion of 
measurement possibilities. Including the development of 
•practical," "hands-on^ tests for scientific problem- 
solving ITamlr, Nusslnovltz, & Fr1edler r 1982), and 
'large paper-pencil assessments thaf address many- of the 
specific goals listed above (National Assessment of 
Educational Progress,- 1978b; Second 1EA Science Study,. 
1983). Also, asvw.fth other areas In educational re- 
search, interview and. case study approaches have been 
employed as qualitative assessments of science educa- 
tion, providing new insights as well as clarifying the 
findings of the more quantitative-experimental, studies 
(e.g., StaJce & Easley, 1918). 



-41 nee the peak of the NSF era, research on science education 
has progressed to include a wider range of currlcular, student, 
and teacher measures (see ♦ Vo/I use 20, No. 5 of the Journal of 
Research in ' Science Teachj ng U, Indicating a greater appreciation 
for the numerous potential sources of variation In Science out* 
comes. This research tends to be piecemeal, however, with stu- 
dies focusing on the relationship, say, between one particular . 
kind of teacher characteristic and one particular kind of student 
outcome, or between one particular kind of curriculum and one 
particular kind of teacher behavior. \J 

In light of the advances In methodology and theory, it 
became possible to contemplate .a more Integrative and comprehen- 
sive approach to the study of science -education. Past research 
generally failed to Identify one Simple factor operating Indepen- 
dently to take the sole responsibility for tfie success or failure 
of science education programs, further, previous studies have 
employed a limited range of assessment techniques that were 
predominantly quantitative or_ qualitative. The* basis for the 
present study lies In. the. assumption that a more profitable 
approach is multivariate, examining a range of teacher,' student, 
curricula^ .and instructional, factors simultaneously, using a 
.variety of methodological techniques. 

Research on the Correlates rtff Effective Teaching 

-' " f . '■ ■ "v- ■ ■ ■ ■■ 

Research. 1 n the 1 a st' ten year S' has yielded a number of,so- 
called "teacher effectiveness" studies which provide evidence 
that particular teacher behaviors facilitate studerit learning as 
measured by standardized achievement tests^ This work began with 
large-scale correlational process-product studies. at the 
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elementary school level (e.g.* Brophy & Evertson, 1974; McDonald 
& E1ias, 1976; Soar,- 19731 Stall 1mgs ft Kaskowltz.,- 1974) and has 
expanded %c incl.utte* correlational and case studies at the Inter- 
mediate school level (e.g.,- Evertson, 1982;, Evertson, Anderson, 
Anderson, ft Brophy, 1980; Evertson A Emmer, 1982; Sanford ft 
Evertson, 1983), as Well as experiments where teachers are 
trained to implement the behaviors* Indicated as desirable by the 
-correlational studies (e.g., Crawford, Gage, Corno, Stayrook, 
Hitman, ScJiunk, I -Stalling*, 1*78; Good, Grouws, I Ebmeler, 
1983). Current work tn this tradition 1s also attempting to 
describe the cognitive processes used^by stude/its tn classrooms, 
and understand the ways in which student thinking mediates be- : 
tween the Instructional behaviors of the teacher and student 
outcomes (e*g., Peterson, Swing, 3r a verm an, & Buss, 1981? Rohr- 
kemper, McCauley, ft Slavln, 1983; Minne * Marx,. \982). 

; The teacher eff^cti ve<hesTbehavi o'ra' that have been reVl*- 
- cated in several studies- (see summaries ey Berliner, 1980 and 
Roserishlne. 1979) are collectively referred to^a* direct In- '■ 
struction" or "traditional teaching^. • For 6ood (1979), these 
behaviors represent "active teaching," where the "teacher sets 
and articulates the learni n£ . goals, actively assesses student 
progress, and frequently' makes cfass presentations Illustrating 
how to do assigned worfc" In a way that 1$ sensl tl ve to the 
-particular teaching context <p.. 55). Effective teaching behav- , 
lors also subsume teachers' classroom management skills, which 

' are viewed as a necessary but not sufficient condition for -1m- • 
proved student achievement (Good, 1979). In brophy's (19-83) re- 
cent summary of. the research on classroom management, hejtptes 
the importance of clearly Introducing rules and ^procedures at the 

p beginning of the year, communicating expectations for acceptable 
and unacceptable "behavior, holding students accountable for 
finishing work on time, and assigning seatwork with enough vari- 
ety *nd challenge to keep students engaged. Together, this work 
Indicates that both instructional and management behaviors of 
individual teachers are important in determining the level of 
academic growth that students experience. * 

- However, general^ zabl 11 ty of these teacher effectiveness 
findings is not yet clear. There is some evidence that all of 
the identified teacher behaviors may n»t be applicable if the 
learning goals are higher-order thlnxlng skills or attitudes 
(e.g., StallHgs ft Kaskowitz* 1974; Peterson, 1979; Hedges, G1a- 
conia, ft Ga$e, 1982). Further, some of the effectiveness behav- 
iors that correlate with gains in one subject area (e.g., mathe- 
matics) have not been foued necessarily to correlate *ith gains 
in another subject area (e.g., English) (Evertson, Anderson, 
Anderson, a brophy, 1980k Finally, teacher effectl veness re- 
search questions have yetr to be systematically applied in the 
crucial realms of teacher behaviors at the secondary level and/or 
teacher effectiveness research specific, to the subject area of 
science. While some studies have btfgifji to book, at the relation- 
ship between. different kinds of teacher behaviors (e.g., wait- 
tiue. levels o«f questioning, testing practices) anld various stu- 
dent outcomes (see Tobln ft Capie, 1982; Wise ft Okey, 1983), there 

* 4 % 
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appear to be few. if any, attempts to .identify overall patterns 
of .teaching practices particular to effective science instruction 
, at the secondary level. 

The cumulative research on teacher effectiveness has Influ- * 
enced the conceptualization of this study 1n at -least three major 
ways. First, pri.or research in this realm presents convincing 
documentation that teacher behavior Is a relatively powerful 
explanatory variabl'e for some student outcomes. The current ^tudy 
on. classroom instruction then strove to broaden its focus and 
include a range of teacher variables In an area that historical ly 
has been preoccupied with curriculum materials Issues. Second, 
the prior teacher effectiveness 'research provides a useful guide 
for framing questions and*gu1d1ng measurement.^ It was antici- 
pated, for instance, that some teaching and clffssroom management 
behaviors are sped Mcally geared to effective sconce Instruc- 
tion, while others are applicable across many grade levels and 
subject areas, Including intermediate science Instruction. By 

examining what teachers actually do in their classrooms, the 
present study of science education can begin to sort out relevent 
science-specific vs. generic, teaching behaviors. Finally, the 
current Interest in the cognitive processes employed b* "mythical ' 
students (iloyle, 1982), previously Ignored by teacher effective- 
ness research, dtr,ects part of our attentipn to the cognitive — '" 
as well as behavioral — engagement of 'studjpifts in science 
classes, in hopes of tightening and clarifying the conceptual and 
empirical links between classroom processes and student outcomes. 

i ... 

Research on Academic Tasks 

The day-to-day assignments that students carry out in class - 
are the most easily observed, proximal indicators of the student 
learning process. Yet, until very recently, these assignments 
have not received* the full attention of researchers. Although 
academic work assignments take shape, from the interactions among 
the curriculum materials, teacher behavior, and student behavior 
they deserv* analysis 1n their own right. • . 

Academ^x tasks have been examined both In terms of their 
cognitive Implications and their functioning in the broader 
classroom environment. Doyle (1983) suggests four general cate^ 
gories for classifying the cognitive orl en tatiprtN*. tasks: mem- ' 
pry tasks, procedural or routine tasks, comprehension or under- 
standing tasks, and opinion tasks. According to Doyle's frame- 
work, direct instruction is, more appropriate than indirect in- 
struction for teaching sped fie (lower-level ) ski 11 s (e.g., 
memory decoding), yet it will have little long-term effect unless 
combined with Instruction 1n higher order processes which inte- 
grate specific skills. He further suggests that indirect in- 
struction may be one method of teaching JHgher order processes 
especially since we do not fully understand the cognitive operations 
that underlie; these processes. Also, we might add that there may 
be instances when teachers wish to avoid predicting just what 
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cognitive operation. students^shouH follow -hen carrying out . 



higher-order tasks. 



groupings. e«rrlMl»i «• " ilitloi ««tii 1n most 

particular, Doyle # th * t ^ -V f^MwttTM the right ans- 

classroo«s leads students ;to Jtrlve ^for gett ng intent and 

wer" arid "getting the ""k done . ■ •* 2* -Uutt «5t that higher- 
quality pert or»ance. In addi | g n • nd ca r r y put" because they 
order tasks are d*"^^!*^!.?! and students. Teachers will . 

• ambiguity and risk. 

understanding ane appllc^ a 

' tasks safes especially P ' Sail m attention' to the 
work for guiding obsefvatloi ■ {•.*. ; c ^;^ b "jty' systea for each 
re<Hi1r^d cognitive P^«VJViJd« of 

Ursk) but also suggest the ■ M^dsof "^Vould expect that sost 
For exa.ple. given Day le s J^''^ ^^as^ that link intent to 
teachers a*oid presenting higher order ta«s ^ ■ Intro-* 

.scientific literacy. ^^'J* basis one could anticipate the 
duce such a task on an ^ In frequei t bi ^^^V under »1ned ie.g.. 
ways in which the . Ijtent of the task C0M,tt De % ut of - tn€ tas* 
by students negotiating "J, 1 'Vhe other i hand, teach- 

so that it 15 no longer ^^1^ hlahtr-orde^4^entif1 c literacy 

actually c.rHei ouTTiT the classroom 



Description of the Stsdy 



« 

probles / ' 

The overarching question guiding this study can be stated as 
follows: ' 

ledge of H*e »* 1 J n "; • wh1cn allows, students to wake' 

. rud g C B e P n r ts Ce and ..ll.troM"*' /»< « appreciation of 
science a, a valuable cultural endeavor. 
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This question had at its starting uo*nt an ar'tkufat^ 

of TciVniittt i l" 9 the , ran 9 e ? f soals common to mdst definitions 
of scientific literacy (e.g., Arons, 1983; Miller, 1983; Rowe. 



/ •; * 

lie al^Jwc^ nor » a , t1v A e framework Is defeasible for diagnose 
SfJiiJf iff prajlattc Nrposes. First, the degree to which 
scientific literacy is lacking in today's schools milt be asses- 
ntwV» n e tef ; MS 0 V he standards set by science"exper?s \ho have • 
?i Ve ?. S ? r1oMS thought to how the structure of the/dl sciol ine 
should be communicated , On a -one practical level the various 
-components of the current definite of scientific' ii!!r»^ !"f 

inservice teacher training pro! W. With the current »f 
expand knowleo^e about ef feet iJe^c her an ^ classroom P^2eLes 
in conjunction with such a professional consensus, the blses for 

d fsem?Ha V t e r;o SL^ft"" educa ^ on established Sn'd 

ai.sseminated to the classroom. Of course. In so doina ft'fs 

hoped that-the goal of increased meaningful Lining' for all - 
studen-ts^would be reached, especially fSr th4 major? ty who are * 
not^baund for science careers, but w?o, nonetheless ! 11? Tin I 
technology-based society. 1 1 • • * 

- It was asfsuired tha* in order for the goal s of sc1#nti f i <> 
literacy to, be> addressed and met in science ^ a ss^oom/ the* must 
r«i?f?l cU1y . tau » htJ>y * ne teacher. This assu.ptJon^guiaed Sata 
enc] ir^h??. 1 ^ an « lab °™te process.product vie'w of^s??^ 

,?f f ou 9ht to document the presence (or absence)* of sclen- 
ts a„d' d th y W h U , h1 V the ™ rrUuUm "Aerials, the acaJem c 
tasks, and the .behavior and. perceptions of teachers and students 

I?:^E tt1o 5 ° f a Bult1va ^*te portrait of the fosterin/or 
hindering of scientific literacy was the prl mary goal of the . 

GlV t n * th1 ! 9 er,eral . Soal* several sets of specific questions 
follow that guide the analyses. These questions Vnclutt!? 



II rll t>+ te *. c ^ r ! transform the curriculum from a set 
of raw materials into the experience of instruction? 
If the curriculum materials do not provide the founda- 
tions for scientific literacy, how, if at all, do 
teachers carry the burden of doing it themselves? 



2) 
i n 



What kinds of academic tasks are typically assigned 
in intermediate science classes? If lower-level tasks f 
predominate what are the accompanying curHcular and L 
environmental features?' When higher order tasks are 

e»^ • 

3) bo students who differ on the 'basis of gender. * 
intellectual ability, entering science achievement, 
sc ence process understanding, or attitudes toward 
science also differ in their interest and Involvement . ' 

1.7 
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i n the learning of science? Is thi s media ted by the 
instruction they receive f row different teachers? 

4) How do student.s perceive the tasks they complete 
within ^Ife science classes? Can they identify the 
presence or absence* of the knowledge and attitudes 
which. define ..scientific literacy In their science 
• classes? : * 

Given the multivariate, outcome-guided approach taken here, 
1t„is important to clarify wh*t the Study has not examined as. 
pnlmary issues. The study is not primarily concerned with des- .' 
cfibing the di stributi ons of a regional sample on; a set of desig- 
nated variables. Several other large surveys 'already have been 
conducted that provide more extensive data on science ^teacijprs, 
curricula, and student achievement {e.9., Good lad, Slrotnlff; A 
Overman, 1979; Second I£A Science Study, 19*3; National Assess-, 
nent of tducational .|*rogress, 1982). The study also 1s not . 
concerned with comparisons of curricula or available resources. 

father, this study examined the dynamics. of effective scl - " 
ence instruction in life science (biology) classrtfomrs at the Tth 
d>ale level. Observations 1n one sclence.area- allow f Of fbetter 'k "* 
comparisons between Nlaise.s In terms of how^Slmiiar or Identical 
topic* are presented and ^earned. .The 7th grade level was selec- 
ted btcause, in the FWL's region, this -1s.. a grade level where all 
students typically fulfill Slinr minimum science requirement,, 
usually with a life science co\rse. By. looking at this grade 
level, then, science classes are observed in which the entire 
range of the schoojs 1 population Is taost likely to be represented 
(as opposed to higher grade levels, where self-selection in 
science' occurs). 

The study was begun during the first weeks of the 1983-1984 " 
school year. At that time, all students in participating classes/ 
completed,' a number of pretest measures. After this, basic cur- 
riculum materials were coUected and analyzed, and teachers wece 
interviewed atbout their use of materials and class organization. 
There *%ere two intervals of observation per class, -each 4 . centered 
around the presentation of a particular topic. Joules were 
preselected and an observer was present in class during* the' days 
a selected topic was covered. Observations focused on the way 
the teacher explained and related science material and on the 
assigned tasks. Students also completed one perception measure 
during each topic. Target students were interviewed about-their 
perceptions of class during the observation periods. The follow- 
ing sections of this chapter present the design of the study. 1n 
more detai I.. 



Framework - 

. f 

% 

The' framework of the study can be thought of in terms of 
.three groups of variables: background variables, classroom ^pro- 
cess variables, and outcome variables. This division is parallel 



■4 • - 



to- the conceptualization of Welch (l*aSj- who. describes the domain 
of science education, in terns of the >tfiree components of "con- 
text, transactions," and "outcomes;.^ following Welch, the* 
background or context variables represent the conditions that 
exist prior, to the process of learning (iv«s. the Initial student 
and teacher characteristics and the forma* currlcular materials) 
Classroom process or transaction variable* refer to the actual 
cjassroow Interactions that ocdifr dufin^ the process of learning 
p.e. the instructional behavior *a<f perceptions of teachers and 
students as well as the cHaracterfsjWcs of the academic tasks 
that "ar e ass t gp#tf J**... Fi rta.1.1 y., ottMpai variables are Intended to 
■eas«re the results -rf^tmt learning process (i.e. the cognitive * 
and attitudlnal gains of Xhe stents: The specific variables 
that were measured XreacJi of tlt^^ithree framework citegorles are, 
presented In Figure 1.1. " "ft?* '"»,.. ■ 

• ■ • • v 

'** B */ k 9 r *«»» Measures. Figjtee l»lJ7^»*trates three subgroups 
6f bacipground varjabi^ a^d curr 1 xular mater- 

ials. Under teacher the variables llsjed include the teacher's 
preparation in Science -'and non-scleinSr-'areaf, variables on which 

• teachers way^ diffeiv, c^sjderably ' gfven . the current shortage of 
qualified science" teachers. There 1s some evidence that the* 
a ? oun t,? f .science tB - a frdn-science preparation .has a small, but 
significant, role to otav jJi g «pi^^ tf.^* rf r f nrmnn r r ftru • 

- I^rlirai^^^^v 1 ^*^^ r.i%4» »■* * ra*eworkv teacher preparation U 
'intended to Include boifr pre service and inservlce preparation 
that may influence fe^en'ce-se«ciii^i>and general teaching skills. 

...... . . /*•>■ '.- . 

The student subgroup; includes those" student characteristics 
that are most ]i kely„ ; to explain s$«dent outcomes 1n science. / 
prior to the influence of the p*i»t*cular learning environment,/ 
These characteristics include sclents' pretest (beginning of the 
year) performance- on the outcome measures (see outcomes be Vow), 
general ability, and gender. .KerV, students' pretest performance 
is ohe measure qj ttir *• -yrgf to Which students have been/shaped 
by prior formaT exposure to science, serving to establish 1 moor- - 
tan.t basejlne levels. There Is always the possibility; however, 
that student*' general ability 1s *n equally strond. /or even* 
greater, predictor of tsme student outcomes tha*LSc*ence-speci f ic 
knowledge. Gender is included because of the e^fefce that 
girls - science performance, declines relative to, boys' as age ; 

The curricular material subgroup refers to the orientation 
and -cpgrjitlVe level of all class materials (i.e.. textual presen- 
tation^ laboratory guides, homework, and assessment tools). Ur- 
leiftation represents, the extent to which the curriculum materials 
reflect the muMifaceted goals ef scientific literacy, whereas 
.cognitive level describes the deraandi ngness of the material. Of 
coarse, for both these currlcular features, the teacher usually 
has complete discretion to either reinforce or alter them. For 
example, if the material s had a narrow content focus and low 
demands (e.g.. meraorUatlonn it. would be desirable for a teacher 
to after and supplement them to achieve a more demanding cogni- 
tive level. Examination of how the teacher actually transforms 



MCKUKKMO 

m times 



fCAO** 



Erogorottoo; 

• Scfooco 

• ioo-tcttoco 



SftMffT 



t g$t Nr f f oj oc t 
ki toct oouowot 



grlgotofjoo 

S3 

Cojottlvo Itttl 

• fttt ^nmUtlMt 
i laboratory Gotfet 

• Wonwrfc 

• At tt s Toots 



CtASSfffldN 

mass vftxiAsus 



0 TtAC*9 



gofcotfor : ^ 

• €»»tatot»j 

Scfooco Coo toot 

t fttlottiij Scfooco 
Coo toot 

t Qoollty of 
iottrocttoo 

• Topic Solf-fttwt 



tASis 



Totfc UHroctorfsttct 

• OlrtcMoos Clrt* 

• ftjrsoortes Avatlabj* 

• AccoooUbtltty 

• CofoUtoo 

Oporatfoos 



sratir 



tofcottor : 

• Tot* Accooplt 

Eortoptoal ; 



• Topic looolwoot 
4*4 Interest 



OUTCOME VAJUAHUS 
irrt- antf fost-testrd) 



SftftttfT 



tggtttoo : . 

• Ufo Sctooco 

ACfcf O^BMtot 

• AoUrt of Set o« 

tJ04rrtUf4l*9 

• Sctoottftc ' 

Processes 
Wiitritooifof 



Affectlot: 

• Attl too** 

Scftoco to Sffceol 

• f*cotf*oot **l 

Mocottofft 
^ totaottoftt to 
Sctooco 

• Attftoirf tooori 

Sctooco 
f lotvrtst to 
* Sctooco 



28 



BEST COPY AVAILABLE 



rmre 1.1 Framework for research design of Intermediate school 
■Jv^ science Instructional study. 



the curriculum* material* fal Is under the next category. 



Classroom Process tfariables . The second category In Figure 
1.1, classroom process variables, is composed of three subgroups: 
teacher, academic tasks, and student. The teacher subgroup In- 
cludes variables of teacher behavior and perceptions. The teach- 
er behavior variables Include explaining science content, relat- 
ing science- content, and quality of instruction.' Explaining 
science content- refers to the teacher's presentation of facts and 
concepts that are fundamental to the understanding of a science 
topic. Relating science content is a sea sure of teacher cowpuni- 
'. cations that link sped fic science concepts to one or sore of the 
four non-content facets of scientific Uteracy. — e.g., a teach- 
er describing to his/her students the historical context for the 
discovery of viruses.. Table 1.1 Outlines i/i detail the explain- 
ing and relating components, providing examples of possible ap^ 
plications. Data for these areas were the focus of observer 
narratives. • . t : , 

\ ■ ■* / 

Quality of Instruction refers to a number of high-Inference 
categories of teacher skills Which were rated by observers. 
Categories Include clarity of Instruction, managerial effective- 
ness ^verbal explication and development of a concept, rapport 
♦with students, etc. When combined, the descriptions and measures 
of the teacher behavior Variables portray the manner in which the 
<teacher transforms the curriculum -materials 1r)to the activity 
stream of the classroom, thus creating the curriculum that stu-« 
dents actually experience.. 

One perceptual measure Is listed under the teacher portion ' 
of classroom process variables. While acknowledging that In- 
structional behavior has numerous antecedents fin addition to 

conscious deliberation end. choice" (Brophy, X980), we believe 
that an understanding of the way in which teachers perceive the 

problem space" (Brophy, 198C& Newell 4 Simon, 1972). defined by 
intended goal s and activities, as well as teachers' perceptions 
of students responses to the topic lessons, can illuminate 
specific instructional behaviors and help us to understand better 
the relationship between teactier Intent and lesson Implementa- 
tion: Accordingly, the teachers' topic selfrreport contained 
questions 'regarding teachers' perceptions of the observed topless 
purpose,, organization, requirements, and success. This informa- 
tion was gathered, With focused interviews. 

i • 

, The academic tasks subgrouplngs under; classroom process 
refer to the actual work that students carry out. Here, four 
task variables are of Interest (see Doyle, Sanford, A Emmer, 
1982): directions given, resources available, accountability, 
and cognitive operations. Directions given refers to what the" 
teacher communicates about the nature and requirements for the 
task. These may be written or presented orally, and they may 
also change over time. Resources available refers to whatever 
materials, examples, hints, etc. the students have available as 

i 

hi 
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- ,.\ Table 1.1 

Scientific Literacy Framework Used 1n the Study 



EXPLAINING CONTENT 



There are several ways 1n which a. teacher can attest - 
to communicate content— e.g.. by short statements, by 
writing things on the board, and even by a demonstration. 
What Is Important 1s that regardless of the Instructional 
nethod used, the teacher 1s tryl na to coagunlcate facts 
ahd concepts lhat are fundamfenUrtb the ohqerstandlnT 
ofi the topic. 



RELATING TO SCIENCE 
A$ A SOCIAL 
HISTORICAL PROCESS 



RELATING TO SCIENCE 
AS A REASONING 
EPROCESS 



RELATING SCIENCE AND 
^ SOCIETY /TECHNOLOGY 



POSITIVE ATTITUDES 
TOWARD SCIENCE 



This takes place when a teacher attempts to communicate 
the historical context of Some scientific knowledge or 
process* This context can be portrayed 1n specific or 
general terms. In specific terns, the teaclter would 
refer to particular Individuals 1h history ami their 
contributions— e.g.. Mendel's work 1n genetics, Salk s 
development of the polio yacclne. Homing's* discovery of 
penicillin, Watson and Crick's determination of the stmc- . 
ture of DNA, etc. In general terms, the teacher would 
refer to scientists or other people, without mentioning 
'specific Individuals. 

A teacher Is relating science content to the specific 
reasoning process when he/she attempts to communicate how ' 
scientific knowledge 1s acquired. This would Include 
talking about observing natural events, formulating and 
testing hypotheses and theories, deductive and Inductive 
reasoning, concepts of randomness and probability., and 
the tools and methods of measurement. This component also 
Includes references to the general ^polnt that scientific 
knowledge is not accumulated 1n an accidental or arbitrary 
fashion, but instead is accumulated through a set of 
agreed upon standards that have a logical foundation. 

This refers to a teacher communicating how specific areas- 
of scientific knowledge have implications for society or 
for technology. Often, there is a direct link between a 
technological product (e.g., a newjfertllizer) and its 
societal consequences (e.g., more productive farming). 
The teacher who does this area well goes beyond a 
cursory mention of some connection and really encourages 
students to consider how specific scientific knowledge 
affects people. Furthermore, it often will be most Ideal 
for a teacher to present at least two points of view, 
(e.g., the advantages and disadvantages of pesticides), 
thus, modeling parts of alBeclslon-making process that 
students can apply in their own lives as they consider 
their use of science-based technologies. . 

Here, a teacher refers to the Individual collective af- 
fective reactions people have towards science as a disci j 
pllne and specific science knowledge, concepts, and appli- 
cations. The teacher who does a good Job of relating In 
this area will try to foster well-founded positive attitudes 
and curiosity toward science. The teacher may also model hi 
or her own positive attitude toward science as a discipline. 



^they carry out the ; .task. All students nay not necessarily have 
^access to the same resources. Accountability refers to the 
grading policy for the task that the teacher communicates. This 
policy should indicate the overall Importance the teacher 
attaches to ttie task, but again the policy may be altered over 
time. Finally, cognitive operations .refers to the level' of 
processing, required to complete the task. Doyle's U'983) . 
categories of cognitive -operations are applicable here (memory, 
procedural, coaprehensi on, ana* opinion tasks). 
' V > 

# 

The student subgrouplng under classroom process variables Is 
divided into behavioral* and perceptual measures. An assessment 
of task accomplishment was based on the examination and coding" of 
written homework and classwork completed by a subgroup of taraet 
students. Students' involvement and interest during the ob-serva- 
♦ tions was assessed at the conclusion of the topic through the 
completion of a structured self -report form, this torm contained 
rating scales, multiple choice and free-response Items focusing 
on students perceptions of the actual task demands 30 f the lesson 
as well as cognitive Involvement^ Our Intent was to move the 
mediating process" research paradigm (e.g., Peterson, et. at., 
19C1; Winne 1 Marx, 1982) out of the laboratory and. Into the 
classroom, in order to embed It within a more "ecological" ap- 
proach (Doyle, 1977; Dawson, Tikunoff ft Ward, 1578). Because we 
were coJTectjng perceptual data in a number of ongoing classrooms 
where teachers— instructional foci and behaviors varied, the 
self-report was, by necessity, brief and broad 1n Its assessment 
of individual cognitive processes (compare, for example, the 
Student Self-Speech Questionnaire employed by Robrkemper, 
NcXauley ft S1a*1n, 191*3). nevertheless,* we believe It useful to 
attempt to capture students' general interest in the topic being 
observed, their expectations regarding the evaluation- of their 
work, the cjarlty and. d1 f ficul t| ; of what they'are doing, the 
percentage of class time spen Epworklng," and whether they" recog- 
nize relationships between thefr current wor* and previous sci- 
ence learning. In addition to this general Information regarding 
the perceptions of all Students in the study /classrooms, more 
precise data regarding the, meaning of science experience and the 
representativeness of the observed lessons was collected 6y in- 
terviewing target students. 

Outcome Measures . Figure 1.1 presents a. list. of student 
measures under ^outcomes. These outcomes are divided. Into those 
with a predominantly cognitive focus and those with a predomi- 
nantly affective focus, and represent a range of scientific 
literacy goals^ Measures listed under cognitive include life 
science achievement, nature of science understanding, and. science 
processes understanding. 

A measure of life science achievement is Included as a more 
in-depth test of life science knowledge than 1 s -currently .availa- 
ble in a standardized science achievement test. Nature of sci- 
ence understanding refers to students' understanding that science 
is a hi storical ,* fluid process of inquiry. Science processes 
understanding refers to the ability to apply the logic a*hd 



s 
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measurement tools of science. 

Four measures are 11sted*un^er the affective component of 
student outcome measures: attitudes toward science In' school, 
Interest in science, vocational and educational Intentions In 
science and attitudes toward science. These affecti*d outcomes 
are considered an important result of science instruction, be- ' 
* cause they provide Indicators of future participation In science 
classes and general interest in science *$ a citizen. 

Overview of Report 



This report contains ten chapters. Chapter Two describes 
the methdds and procedures of the study; Chapter Three addresses 
one portion of the classroom process variables: the teacher . 
behaviors of explaining science content and relating science , 
content. The chapter^ frames these variables by fjrst describing 
the time teachers spent in different instructional modes, and^ 
then, how much time they spent explaining and relating, respec- 
tively. ■' The chapter ends with an analysis of the quality of 
teachers* relating. Chapter Four focuses on the nature of 
academic tasks that students were assigned and held accountable . 
for. These tasks are described in terms of their general type ^ 
(i.e. laboratory activities, worksheets, or exams), their level 
-of cognitive demand, and' their representation of the components 
of scientific literacy. Chapter Five describes student perform 
majice on all the outcomes- listed In Figure 1.1, Including growth 

?n these outcomes from the beginning to end of the school year, 
hi s i s fol lowed by the results of analyses that tested for* the 
relationship of class membership, student gender, and teacher sl^ 
use of scientific literacy to student growth. Chapter Six pre- 
sents data about the general quality of teachers' instruction* 
The relationship of quality measures to other indicators of 
teacher and student, performance? also Is addressed. Chapter Seven 
presents the results of a detailed measure of student perceptions 
that was administered at the end of the school year. Chapter 
Eight also addresses students' perceptions; In this case, the 
results are from a more proximal measure of topic 1nyol,vement and 
Interest that was administered during each topic Interval. 
Taking particular classes as examples, these perceptions are 
1 reviewed In terms of the class activities and tasks on the day • .. 
tie survey was administered. Chapter Nine presents the results 
< dp interviews that were held with target students in each sample 

flass. Finally, Chapter Ten presents our. conclusions about the 
' most significant findings of the study as well as our Judgment, 
about the implications of ,our findings for current practice and 
futuce research. ...... 
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: CHAPTER TWO ** f 

■ <■ ■ ; V, • 

y This chapter summarizes the methods employed 1n the Interme- 
diate Life Science, Shinty. The chapter first describes the -gen-, 
eral characteristics of the sW>le teachers and students. A wore 
Retailed description of the background characteristics of the 
sample appears in Chapter Three. Next, .this chapter* describes 
the instruments used In the study. The reliability of these 
instruments also is reported here. Third, this chapter describes 
the procedures for the study: These* procedures are presented In 
chronological order, beginning with recruitment of the sample and 
ending with feedback to teachers following completion Of data 
collection. * * » 



Sample. 



> 'Eleven teachers who taught a full school-year course of 7t* 
grade llfe'science participated In the study. For each teacher, 
one of thefr.llfe science classes was selected for data collec- • 
tion (e.g., 4th period life science). There were. no stringent 
criteria for selection of the class for each teacher; teachers « 
simply were asked to nominate a class that was typical of. the 7th 
grade life science classes at their school. ATI teachers v^lun* 
teered to participate in the study. 

Four of the participating teacher* were employed In three 
schools 1n tne greater San Francisco Bay Area. The other seven' 
teachers were employed 1o four' schools in the greater Salt Lake 
City area.. All three California schools were suburban and * 
labeled as "Intermediate", school"!; two* of these schools served 
grades 7-8,. with *he third serving grades' 6-8. Three Utah * 
schools were suburban and labeled as "junior high schools; these 
served grades 7-9. The fourth Utah school was rural and labeled 
as a "middle" school; it served grades 6-8. The socio-economic 
condi tions of the schools' cprtym4ni ties werx- general ly similar, 
ranging from middle to upper-middle class.. The enrollment size* 
of the schools varied greatly, ranging from 492 tb 1532 students; 
Utah had the largest average school s*ze--958 students— as coo- 
pa-red with 703 for California. 

♦ 

Table 2.1 summarizes the background ch'aracteri sties- of par- 
ticipating teachers. The table Indicates that four of the eleven 
teachers are female. Three of the teachers have a masters 
degree,' and all but two teachers have some specialization (major 
or minor) in the field -of, science. The general teaching experi-. 
ence of the s^ple ranges widely from 1 to 24 years, with an 
average of IB years. Initial class sizes range '-from 24 to 32 
students, wftfr an average of 28.6 students. (The size of the 
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Character! sties of Participating Teachers and Classes . 



TCHR 
ID 


SCHOOL 
ID* 


TCHR 
GENDER 


HIGHEST , DEGREE 
DEGREE SPECIALIZATION. 

• • 


TOTAL 
JPCWNG 


INITIAL 

cLass 

SIZE 


1 

• 


1 


F 


Bachelors 


Biology 


' 5 


32 


2 


1 


.• r 






14 


29 


3 




M 


Masters * 

• 


Zoology' - 


24 


29 


' 4 


2 


F 


Bachelors 

• • * 


Physical Ed. 
(Botany Minor) 


7 

t 


32 


5 


3 - 


H 


* bachelors 


Biology 


% 

15 


30 


6 


3 


M 

V 


Bachelors 


Mathematics a 
El en. Ed. 


* 

■ • 


24 


7 


4 


M 


* Bachelors 

> 


Science 


h 


. 28 


8 






Asters . 


P.E. (Life 
Science Minor) 


a * 
f 

17 

* *• 
• 


24, 
• #. 


9 


« - 


M 


Masters. 

/ - 


Physical Ed. 
(Scl. Minor) 


23 


29 - 

4 

4 


10 


> 


M 


Bachelors 


Biology 


10 


^29 - 


11 


7 


p 

F 


Bachelors 


Sec. Science 


'Ha. 


29 



♦Note. School characteristics are as follows: SchooT 1 has grades 7-9 
with 1164 students; School 2 has grades 7-9 with 602 students; School 3 
has grades 7-9 with 1532 students; School 4 has grades 6-8 with S35 stu- 
dents; School 5 has grades 7-8 with 492 students; School 6 has grades 6-8 
with 700 sjtudents; and School 7 has grades 7-8 with 917 students. 



•Chapter 3* ) Ple f °* data . ana1 > ses 1s described in detail in 

In each of the eleven classes, six target students were 
designated for the purpose of a student interview at the end of 
the two topic "Observation periods. Selection of these target 

t, U fo! , I S n WaS . baSed 0n , pretest 11fe sconce achievement (Life 
Science Questionnaire) scores collected for the study. The six 

if!!2 ei, !V er ? se lf cted t0 represent the following permutations: 
highest female, highest .male, median female, median male, lowest 

JJ I' l" - lo * est raale - «f ties occurred between the highest? 
lowest, or median scorers, then a student was selected at random 
from the potential candidates. "Substitutions, selectlnj th. n«t 
best available student, were made i n cases- where parent permis- 
sion was notN*eceived or if student* transferred out of Hi 
c I. a s s «« % • 



Instruments 

A number of doka col 1 ec ti on tools were employed in the 
sty.dy. Briefly, the instruments can be viewed as falling into- 
one of two group* >The first\gr Q up consists of a student pretest- 
and posttest batf§/y, measures that served as basel.ine and out- 
come Variables, respect-i vcHy. This group aTso includes three 
perception questionnaires that all students completed during the 
Topic 1 and 1 observations and at posttest. 'The second group 
consists of all measures that captured aspects of tfcp classrooms, 
including the curriculum analysis packet, the observation instru- 
ments, and the teacher and. student interviews. Copies of and 
directions for the second group of instruments, in the form of* 
the US Observation Manual, appear in Appendix A> ■ «r 

* , *• 

... / 

Student Pretest and Posttest Measures 

Students completed four science-related measures both at 
pretest and^ posttest: a Life Science Questionnaire, Nature of 
Science Survey, Science Process Survey, and Feelings toward Sci- 
ence Survey These measures tapped meTst of the components of r 
scientific literacy identified in the framework for the study 

in5tip5«t r * K - ThG UfG SCl ! nCG Q^ionnaire tapped students- 
knowledge of science Content, i.e. what is commonly referred to 
as life science achievement. The Nature of Science Survey and 
Science Process Survey tapped students' understanding of science 
as a reasoning process. Finally,, the Feelings toward Science 
Survey addressed the component of students 1 attitudes toward 
sgi ence . . 

* n aduitibn to the four measures listed above, students 
completed two aptitude measures at pretest: a Word Meaning Survey 
and Patterns Completion Survey. These instruments were used to 
obtain measures of crystallized and fluid general ability 
respectively.. For the posttest, the Word. Meaning Survey and 
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Patterns Completion Survey were omitted and students Instead 
'completed an (Ideas About Science Survey. Thi s addi tion was 
designed to obtain detailed student-perceptions about teacher 
behavior, task structure, and the curriculum. 

Another s.tudent perception measure, the Student tlass Sur- 
vey, was administered to all students twice during the year. 
This instrument was designed as a short and immediate assessment 
of students! cognitive and .affective reactions to class events on 

the day of the survey administration. [ 

• f i 

Each of the eight student measures Is described In more 
detail below. i 



V 



questionnaire consisted of 
selected 'from four existing 



Li fe Science Questi onnai re . Thi s 
24 multiple-choice items. Items were 

science, test sources: the National Assessment, of Educational. 
Progress (NAEP), the Stamford Achi evemjent Test. (Form £, Ad- 
vanced), the Metropolitan Achievement 
Second IE^ Science Study. Only life science items were selected, 
anrf this selection was done with ^h effort tdwfcds balancing the 
different >1fe science topics. The result wasjF questionnaire 
where three items were devoted to eac i of eight life science 
categories; cell theory, germ theory, systems* evolution, growth 
and development, energy transformation, heredity, and ecology. 
An example of an item is: 

"The unit of heredity that is responsible for 
the development of sped fic 'characteri sties* 
i s the 

* * 

A. chloroplast. 

B. gamete. 

C. gene . 
I) . cell .", 

Mature of Science Survey . This survey consisted of 20 state- 
ments to which students responded "Agree" or "Disagree." The 
statements were about scientists, the nature of science, theo- 
ries, or the scientific method. An example of one item is "Dif- 
ferent scientists may give different explanations about the same 
thing." Items were. drawn from two existing sources: the National 
Assessment o«f Educational Progress (NAEP) and Nature of Scien- 
tific Knowledge Scale (Rubba & Anderson, 1978).., 

Science Process Survey . This survey consisted of 16 multi- 
p.le-choice items. Items tapped six categories: assumptions, 
experimenting, measurements, communications, interpretation of 
data, and observing. Items were dravn from three different 
sources: the National Assessment of Educational Progress (NAEP^, 
the Metropolitan AchfrevemenlTTest, and the Test of Integrated 
Science Processes (TISP, Department of Science Education, uoivei 
sity of Georgia, 1979). The following is a sample item: 
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in an 



"hThich one of ^he following is essential 
experiment? 

' . A - Waking sure measu/ements- can be made quickly ( 

<■ B. r Control ling all important variables • 
C. Using new equipment 

U. ^Having at least two person? doing the experiment. 

A^-iTSSrri 1 t***^- ±$l*H£e ^urve*. This srurv%y had 48 Items, 
divided into 4 subscales- of 12 items each. The first subscale 
asked for students' feelings toward science classes. Tiere. stu- 
"L1 S - e8 J\i 0nd ;V« 0 ' I2state«entf by marking "Strongly Agree/ - 
Agree/ No 0p1 nion>-<[4l sagrW or "Strongly Disagree." I 
example of an item ts/TWe are too manv facte to Urn jn 



An 



! " *' ™ e second sub sea tV^sked students about their voca- 
tional and educational iotenti^s. Here, students responded *o 

JLf « -D raen K i, by J* ar S 1n9 u «t 1nUel y Ves/ "Probably Yes," "Not 
Sure, Probably .Not/ and "Definitely Not." A sample item 
reads: Do, you think working in science would be fun?" The 
SllJ.-f" u Cd1e *? d r essed students' feelings towards science in 

? L f rfi n 4 St " den . ts a9afn responded using The "Strongly Agree' 
to Strongly Disagree" scale. A sample item reads, "Money spent 
on science is well worth spending." The fourth and final sub- 
scale tapped students' Interest In science activities. Here, 
students responded to a 11 it 'of 12 actlvies (e.g., "visited 1 
science museum/ "taken something apart to see how 1t works")'by 
marking either "Aften/ "Sometimes,* "Seldom," or "Never." I,teJs 
lY n + i S r5 urv ^ based ont two sources: the National Assess- 

ment of Educational Progress and the Second IEA Science Study. 

Word Meaning Survey . This survey was a shortened, 4Q-1tem 
version of the Verbal Meaning Test from the Primary Mental Abili- 
ties battery (Thurstone, 1962). It was^, created by deleting every 
third item from the original 60-1tem test; Each item consisted of 
a target word In capital letters followed by four lower-case 
words. Students were asked to, circle the appropriate synonym for" 
the target word. 

Patterns Completion Survey .! This survey consisted of 22 
'iEfJn "i^mV • f T r fc 0B "ts; A-E of the Standard Progressive Matrices 
(Raven, 1958). The first item was from set A and was used as a 
JUS u C t H em 1n the d1r « ct ^ns (I.e.. it was not scored). From 
sets B-E there were 4, 5, 6, and 4 items chosen, respectively.' / 
These items were presented In order, by set. Eacli Item consis- 
ted of a large pattern from whi ch one piece was^w<ss1 na. Stu- 
dents were asked to select the appropriate piefe toNromplete the 
pattern from one of six or eight al terna ti*e>sT \ 

Ideas About Science Survey . This i nstruraentta/ devel oped by 
staff members (hergendoller & Hitman, 1984) for the purpose of 
collecting student perceptions about many specific aspects of the 
science class environment. Many items Wre written specifically 
to tap aspects that also were judged by observers, thus permit- 
ting a test of the match between student perceptions and observer 
accounts. . 
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the ideas Abcrut Science Survey consisted of 150 Items orga- 
nized under three parts. In Part I, students responded to 15 ' 
items about the. extent to which their respective teachers talked * 
about the various components of scientific literacy.- Three items 
i were devoted-' to each of the five components (i.e., explaining 

content, science as a social historical process, science as a * 
reasoning process, science and society/technology, and positive 
attitudes toward science). . For example, one item for science as 
a social historical process reads: "In science class this year, 
how often, did the teacher talk about the lives of important 
iscienti sts?" Students " responded to all items In this. part by 
marking either "Afery Often," "Often," "Sometimes,"' "Seldom," or., 
"Never." \t was anticipated that a useful comparison could be 
made between students' responses to this, section and tfie obser- 
' vers' ratings of teachers' use of scientific literacy (see'Scfr 
ence Class Description Instrument below). 

Part 11 contained 22 Items designed to measure students' 
Hfgrceptlons of the extent to which their teachers engaged 1n 
generally effective teaching practices. Here, the Sterns 
addressed pour different realms of teacher behavior: (a) clarity f 
of directions and explanations; (b) system of class and task 
management; (c) facilitating motivation to learn; and (d) facili- 
tating a fair social structure. As an example, one Item in the 
last realm reads: "The same kids always talk." Students 
responded to all item* by marking either "Strongly Agree," 
"Agree," "No Opinion," "Disagree,* or "Strongly Disagree." WhiVe 
items in this pa»rt were not matched precisely to ratings of 
\ effective teaching completed by observers (see Science Class 

Description), it nonetheless was felt that a contrast between the 
two sets of items would be .useful. 

Part III of the Ideas About .Science Survey contained' 113 v f 
itemsS measuring students' perceptions about numerous aspects of 
academic tasks and the formal and experienced curriculum. The 
length of this part defies, easy summarization; thus, the reader, 
is referred to a copy of the .survey In Appendix fi. Responses to 
all Items were in a four or five-point Llkert scale format. 

Science Class Survey . . Unlike "the above measures, the Science 
' Class Survey was administered to students, on two occasions, once 
during each period of topic, observation. Thi s instrument* was 
designed to be completed at the end of a lesson, in, that most 
items asked the students to provide their specific reactions to 
that day-'s lesson. A combination of fixed arfd open-ended re- - 
sponse items was used. Some items asked students to reflect on , 
their thought processes during the lesson (e.g., whether or not 
they were confused), while other items asked them to reflect on 
their work and the behavior of others (e.g., the difficulty of 
the work, whether the class was quiet enough for "them to learn). 
A topy of this survey appears in Section Eight of Appendix A. 
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Classroom Measures i 

\ 

mis section encompasses all other measures used during the 
course of the study. Included- are three teacher question- 
naire/interviews, referred to as the Science Teacner Interview 
Teacher Topic Questionnaire, and Teacher Post-Topic Interview. 
Next are two classroow observation techniques, the Narrative 
Record and the Science Class Description, followed by a Cur- 
riculum Content Analysis. Only one student measure is included 
here, the Urget Student Interview. Each measure is briefly 
descri bed below. * . 

■ * 

Science Teacher Interview . The first formal interview *1th 
teacher,s,~given a t the beginning of the school year prior, to any 
topic observations, served to gather information on teachers' 
backgrounds, curricula, and forms of classroom organization. Ott 
this time, the topic observations were also arranged. The inter- 
view schedule contained 25 items (some with sub-questions) A 
copy appears in Section Three of Appendix A-. * - 

r 

Teacfrer Topic questi tfnnai re . The purpose of tliis measure 
was to assess teachers' perceptions of teaching the selected 
content topic immediately prior to the beginning of Instruction. 
This questionnaire consisted of 12 open-ended questions some of 
which addressed tjie teachers' past experience with, the topic and 
the teachers Intended use of activities and materials. Other 
i/teins asked the teacher to Indicate which aspects, o f - t he - l op 1c 
were particularly Important, enjoyable, or difficult to t3ach. 
Teachers completed this questionnaire prior to each top1c 7 (Toptc 
l and Topic Z). A copy of this questionnaire appears 1n Section 
Seven of Appendix A. . ,* . 

Teacher Post-Topic Interview . This Interview was given to 
each teacher after completing each of the two observed topics'. 
The purpose of these Interviews was two-fold. First, they pro- 
vided an opportunity for the observer to gather any addi t1 onal 
data needed to make his/her records of the observations more 
complete. For example, tf ft was difficult to gather Information 
on a teacher s intended grading system for an assigned task 
during cla»s, this interview provided the chance to do so. A 
second g*oal of these interviews was to assess each teacher's 
general perceptions of the outcomes of the topic Instruction. 
For example, teachers were asked to describe any parts that they 
thought went especi ally, wel 1 or not as well as expected, as well 
as to provide their thoughts about the extent to which students 
learned what was intended. A copy of this interview schedule ^ 
appears in Section ten of Appendix A. 4 

Narrati ve Record . Following each day of topic observation, 
observers dictateu a Narrative Record of the main events bf that 
that period. As preparation for the narrative, observers made an 
audio-tape of the period and took notes. The data from these 
narrative records, then, were the result of naturalistic observation. 
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* . The composition of each Narrative Record was guided by two * 
sets of considerations. First, observers were asked to capture 
clearly the activity segments and kinds of interactions that took 
pHce during the period. Second,, observers were asked to capture 
a teacher's use of the scientific 1 i teracy components, and the 
general features of any assigned academic tasks. For' the scien- 
tific literacy an<T task foci, observers included as much verbatim 
talk fr^om the teacher a^l students as possible. 

As a final step in the production of the Nar&a-tive Records, 
observers completed Narrative -Record Summary Sheets. In the rirst 
of three parts, observers listed all activity segments that 
occurred during the period and their associated characteristics, 
(e.g., materials used, grouping arrangement).' In Part 2, observj 
ers listed all academic ta*ks that were worked on during the 
periojd* In Part 3, observers summarized the features of any 
'academic tasks that were completed during the period. 

A detailed-description of all the concepts employed' In 
producing the Narrative Record and associated Summary Sheets 
appears in Section Five of Appendix A. 

Sdience Class Descr i ption . This instrument was completed by 
observers after each topic observation vfsit. The instrument 
served two purposes. One was to collect concise information on 
.teachers' time use during class. The second was to elicit obser- 
vers' summary (I.e., higher-inference) judgments about several 
aspects of the activities, teachers' behavior, and students' 
behavior. The instrument was adapted from earlier versions by 
Hi tman (19fcl) and Mergendol ler, Hitman, and Ward (1.982), which 
were' designed to capture the use of several teacher behaviors . 
deem&d by the process-product study literature to be general ly 
ef fecti ve. , 

The Science .Class description (SCO) form was divided into 
three 'parts. In Part I, observers estimated Xhe amount of class 
time devoted to each of nine different instructional modes (e.g., 
seatwork, recitation). They also rated the degree of teachers' 
academic task orientation and the number of students generally 
paying attention in class. In Part 2, observers estimated the 
amount of teachers' presentation time (I.e., recitation or demon- 
stration) devoted to each of the. five components of scientific. . 
literacy. Observers also rated several aspects' of the quality 
with which the scientific literacy components were used. Firt- » 
ally, in Part 3, 25 different Li ker t-scal e 1 tews were presented 
that addressed characteristics of the overall effectiveness of 
the period (e.g., teacher's preparation for instruction? teach- 
er's clarity of directions, teacher's use of monitoring). A copy 
of the SCO and directions for Its use appear in Section Six of 
Appenai x A. ; «. * , 

Curriculum Content Analysis * This measure was comprised of 
eight separate analyses of the curriculum materials. Included 
were: (1) General orientation of the text; (2) Science orienta- 
tions and linkages in the text; (3) Concept density. in the text; 
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• UL^tt^Ihi; V? t€Xt; . ^'^^ review' queVtions U the 

te^t, <b) laboratory activity level; (7> Orientations and 1 levels 
■Sii«r. krt? itV S <0) 0rientat ^«s andjeyets of tests and 1 
""l f ° ft b / e / h vers wer ° instructed to. complete the first four 
ItJli 5 f ? r th ? se P° rt1on s of the textbooks used during the 
teachi.ng of each topic. The remaining four sections were co«- 
VhVUA" CO ", junct ? on Particular assign mi£ Several™! ' 

which el y t^nJd $ ^VA nS * 5 ^^^ a,,d 8) U * ed a s1ffl1Tar Rework 
1; t? enta '-led cooi rig. a) the mode of required response fe.g.. 
multiple choice., short answer^. 4>) the problem level He 

a te c X ^ ny / X K Pl l Clt - teMuall/ implicit, or scr^uny mpiScit 
.as defined by Pearson & Johnson. 1978). and c) the degree of 

linc C 1i?™i? tl0 : (1 ' C - , the 'VeseVted' components^? scien- 
■JlllSrl f! 5 Cy i* V opy 0f the Curricula. Content Analysis- 
appears in Section Four o-f Appendix A. ^ 

view a^i&^r^n 1 ^^^ ™ S was ^emi -structured inter- 

V 1 6 W m-^j^ <M|C> classroom 

tne enu i>t each rooic nbcorvA t* nn r>*-4 *a tu. * ZZ .... . , 



near the end la i«h tiL Undents in each Classroom 

tSeo'-olaT*- a) t« « a l ffi C o«>serYat4on,period. The interview had 
o? !«h 9 S!I a) 1° information on students', perceptions 

?IrPd d d t1 !I S t0 th *7 sc1ence class activities they had^ncoun- 
tered during the past five days, (b) to gather Information on . 
students understanding of the teacher's- lessons during the past 
five days, and (c) to identify other lessqns or activltes duMng 
the semester that were memorable to students and captured their 
attention and curiosity. Slightly different versions of the 

' ' " - "It * ■■ , 

Procedures 

• o ■ • ■ • ■ 

Recruitment of Sample^>^ 

♦ * Recruitment of the sample proceeded somewhat differently 1n 
the two itates. In California, recruitment began with phone 
itlll t 5:"«« rb y fc «"*tt , lctt to determine whether the district had 

?M?i* tt i! C 5S tf, Vi! tr, ! t a ful1 * ear of Hfe «1ence at tie 
7th gfade. Ot the 19 districts contacted. »only 6 (or 321) had at 

east one intermediate school offering a full, year of 7th grade 

no! If , «9 lZ distrlcti. the science offer- 

ings varied, indicating no one predominant pattern In the real on 

grade 4evel + Wh1 le'otIe>Tl sir lets offered r or! y *{ seaelte? or 
two trimesters of life science at 7th. ■ > ewesier or 



nex i 



Given the six potential sample districts in California, the 
step entailed sending a description of the study to the 
district aiid. then obtaining permission to contact principals and 
teachers directly or through the district. Permission was ob- 

e\s it ihrfl^f J!*' j T the s1 * districts, principals £2 2«ch- 
ei.i^ -in three^ot these districts expressed interest in participa- 
J ??!. .i^^ these districts had pne intermediate school d h, 



th??i rffSTi?^ u 1st . r 1 CU h * d intermediate school arid the 
third df Strict had two intermediate schools that expressed inter- 



est. Meetings were then held with the principal an4 interested 
teachor(s) in each of the .four schools, where the 1LS project 
directors further explained the. study and answered questions. 
Three of these schools eventually agreed to participate in the 
study. When a district or school declined participation' in the 
, study, the reasons given involved the teachers— naoely. that 
teachers were already ovejfcomml tted to special programs or that 
they were Inexperienced with- the subject natter. 

In Utah, recrultaent of the sample, began With contacting a 
science specialist at the state, Office of Education. This spe- 
cialist recommended two school districts within one hour's driv- 
ing tine of downtown .Sal t Lake City where there was a reputation 
for .an active s,c1erre«»e ducat ion program. One of these districts 
was suburban and the other rural. 

In the suburban-, di strict, the next-step Involved, Contact 
with a district curriculum specialist. This individual suggested 
four intermediate scho ol s where administrators probably wo ufyLbe 
agreeable and where a full year of 7th grade life science was 
offered (7th grade physical science 1s nore typical In Utah). 
Beyond this point, recruitment proceeded as 1n California, where 
project coordinators met with principals and teachers and pro- 
vided a written description of the study. Eight teachers were 
contacted in this manner and all agreed to participate. One of. 
these teachers declined further participation after the first two 
months of the study for unexplained reasons. m 

In the rural Utah district, contact with district personnel 
\revealed that t,here was only*one teacher in the" district with a 
7th grade life science course. Xhis teacher agreed to partici- 
pate in the stutfjT&fter meeting with the project coordinators and 
receiving the standard Information. . 
> ' ■ . 

Administration of Student Pretest and Posttest Batteries 

.The student pretest battery was administered to the 11 * 
participating classes during the third- or fousth week of the 
school year. Because of the length of the battery, administra- 
tion took place over two consecutive days. For the "Day 1* 
component ^students^ filled put the Feelings toward Science %vr- 
vey, Word Meaning Survey, and Patterns Completion Survey. For 

. the "Pax 2" Jio^p5J}ejLt^studj&nts, fille<L_ojut the„U.fe_JSnleiice„ 

Questionnaire, Nature of Science Survey, and Science Process 

Survey. . 

.i * ««• 

The surveys were administered by experienced research staff 
(some of whom later served as observers). Administrators fol- 
lowed a detailed set of instructions to facilitate standardized 
testing conditions. These Instructions included specifications 
for the- order and timing of i nstr umen-ts and a 1 so for a set of 
verbal scripted directions for the class. Teachers were free to 
carry out their own activities during the survey, sessions, al- 
though -adwi rti stra tors requested that teachers remain In the 
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, <frassroora for management purposes. After administration of each ' 
day s surveys, administrators were required to fill out a Survey 
Administration-Record, a form for summarizing student absences ' 
and any encountered difficulties or irregularities. 

Administration of. the posttest battery took Place in the same 
manner during the last~three weeks of the school year. The • 
ordering of the measures was identical, except that the Word 
Meaning Survey and. Patterns Completion Survey on the "Dav 1" 1 
component were replaced by the Ideas About Science Survey. - 

Observer Training 

" ' 'Eight observers worked on the study fo collect afl of the 
four S I?°thr e r S i U ^ e$ * F ° U r 0Dserv ers worked--** 'tj* Utah sites and 
I^c J 15 C !] 1for, ; ia sites - Three Utah observers were pVofes- * 
tZUl i,fJl! Ca k 1on " ith *>J> ac *sround in science education; mV ' 
liiS'I ota h ob server was an uppe r le.vel g r aduate student "IH^i ~ 

Iwo of thl cMf«i e 1 Cj,er K s «f erv1s1 <"» and'classroom observation. 
l, \ of* the California observers were full-time staff at the Far 

tVo ciltfilii St K° nS * kiU >* *". c1 M«*o« observation. The other 
IaL ?! r ?l! observers were graduate students in psychology or . 
ttrl*l ?\!J t V tr ?! 1 ! Sc1 f nce o^kgrounds. In short.- the obser-" • 
Irll ? 1 5 ad ;««cat1dn*related backgrounds and experience in 

s ^ f urt nermore. over half of them had done some specializa- 
tion In the area of s/Hjice. 

In California, each of the four, observers was assigned to 

Xch 'liJ'Ii. l n A , Ut .t h 'K three ^ °*»™?r* *eVe assigned twS teachers 
each, and the fourth observer was assigned one teacher. Assign- 
ments were based largely on scheduling and geographical convenience. 

• a J wo training sessions were held following adaini stratlon of 
the student pretest battery and prior to major data collection, 
during mid-October and mid-November of 1983. These sessions were 

uTel i rour n days h<Wlth *" C * 9ht ° DServers ^ esent - "UsVol 

jhe First Session. The 'format for the first session was as 
tojiows. On the first day, observers were given a copy of the 
i*L*i SerVa , tl0 . n " anual (see A PP e "d1x A), and an overview of the 
"h« f lnt"jj til presentea - ^ obse rvers then read through 

and the Science Class^Descrl pti on. The* content in theselecU on* 
was reviewed and discussed. The last part of the first day was 
spent viewing a videotape of an actual 1 1 f e science lesson' The t 
tape showed a high school teacher's recitation on mitosis and 
meiosis., , Observers then discussed the recitation in terms of the 
components of scientific literacy and the way the recitation 
should be captured 1n a narrative. 1 

of * 7\ % il.? C i*i day 2 a11 0Dservers visited one morning period 
tL J«<+ 9 *2* Ufe s f l6nce class in a nearby school. Following 
the. visit, observers individually completed an audio-taped narra- 
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tiv'e and Science Class Description XSCD). All of the observers 
then net together -to practice .applying part of the Curriculum 
Content Analysis Packet to a number of 7th grade life science 
textbooks. After these scorings were discussed, the remaining 
part of the day was devoted to discussing observers*' ratings on 
each i tern of the SCO they had completed i n the moVnl ng. About 
half of the items were discussed, and the videotape from the 
previous day was used as clarification of some of the rating 
concepts . V • t 

On the third day, observers visited the same class they had 
seen the previous day. After the visit* they completed a second 
taped narrative. The reraal nder'of the. day was spent finishing 
the discussion of the previous day's SCO and sharing and cri- 
tiquing the transcripts of each observer's Narrative Record from 
the previous day. 

On the fourth^day, the training began with ffrther discus- 
sion of guidelines for the completion of a good Narrative Record." 
As an example, one Far West Lab observer provided copies of his 
narrative from the previous day. Copies of other second narra- 
tives were collected by Far West staff with the understanding 
that they would be returned with comments. Discussion then 
turned tp*the Science Teacher Interview. After the general 
purpose and strategy tor the Interview were presented, observers 
formed pairs and role-played the Interview, taking turns at being 
bo'th the interviewer and the interviewee. -These practice inter- 
views were taped allowing for further discussion afterwards. 

Ttie Second Session . The second session proceeded In a. \ , 
fashion simjlar to the first, combining group discussion and 
actual practice with the Instruments. On the first afternoon, a 
general overview of the classroom instrumentation was presented. 
Minor modifications of the Instruments, based on experience dur- 
ing the last session, were reviewed. In addition, discussion was 
devoted to selection' of topics for observation and data management. 

•'. The second day began wl th a visit to one morn*! ng per 1 od of a 
9th grade life science class. Fotlowing the visit, Individual 
observers completed a taped narrative, the Narrative Record Sum- 
mary, and £he Science Class Description. When observers resumed 
their meeting, the entire' Curriculum Content Analysis Packet was 
reviewed, with special attention to parts not cove rend during the 
first training sess ion. The remainder of the day wa< devoted t o 
discussing oFserverT^ra tings on the first* portion of the £E£T 
they had completed during the morning. 

The third' day of this session Was devoted largely to working 
with instruments that had not yet been discussed. First, the 
Teacher Topic Questionnaire was reviewed. Second, the Student 
Topic Interest Form and Target Student Interview were discussed. 
In the uid-afternoon, every observer pilot-tested these last two 
instruments with one or two 7th grade students at a nearby 
school. Only parts of the Target Student interview could be 
tested because the observers were not fami 1 i ar ,w1 th the students' 



class syl tabus. Following the pilot-testing, observers resumed 
meeting and discussed the results of tfee pilot-testing. Minor 
modifications tn the, instruments resulted from this input. 

* * 

The fourth day was ^spen t di scussing the practice data collec- 
tion from the second' day. By this time, transcripts of the 
Narrative Records were available; these were shared and dis- 
cussed.* The narrative of one Utah observer was given to the 
otfkejL. observers as a model. Next, the observers' Narrative 
Record Summary Sheets were compared and discussed. Finally, 
discussion resumed on the SCQ* a l nd the last portion of these 
ratings were compared and discussed. i 



Administration of the Science Teacher Interview 

Observers arranged interview times with their assigned 
teachers based on mutual convenience. These interviews took 
place during November. Typically, the interview was conducted 
during teachers' preparatory periods or after school. In some 
cases, i t was necessary to come bacjt a second day to complete the 
interview. All interviews were audio-taped except for two, dur- 
ing which the teachers, requested that they not be recorded. In 
the instances .of no recording, observers taped their own summary 
of what transpired. All observers took written notes during the 
interviews and all Interview tapes were transcribed. • 



Selection of the Topics for Observation* 

t 'As indicated in the Introduction to the study, one major 
rationale far building observations around specific topics was to 
enable descriptions of how different teachers handled similar 
^ubject matter. In addition, it was desirable to allow some 
variability within teacher, especially given that some topics 
might lend themselves to certain treatment, more easily than 
others; thus, it was decided that each teacher should be observed 
teaching two different topics. 

Given these observation guidelines, an ideal design would 
entail observing all teachers teaching the same two topics. It 
was clear from the beginning, however, that this would not be 
possible; different teachers had different life science curricu- 
la, som e -t o p i c$ a Vrerdy we-re~ co~vere d at the vrry b~e$TnH Tfl g of ih£ 
year, and observers had their own scheduling limitations. Ini- 
tially, then, observers. were asked to start with a list of five 
topics and to determine whether teachers addressed these, and if 
.so, .when and for how long. The five topics were: 

1. Land Ecosystems * 

i . Seed P'lants 

3. Genetics and Heredity 

4 . Pro ti sts 

5. Human bone. Muscle, and Nervous Systems. 
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Theseffive topics were selected to represent ones found in 
most life science textbooks as well as represent variety on at 
least three dimensions. For one. the topics differed in their 
level of organization; Topics 3 and 4 were viewed as relatively 
"micro" and Topics 1, 2, and b more "macro." The topics also 
differed in the extmflt to which-they had obvious connections to 
the different "relating" components of scientific literacy. 
Topics 3 and 4, for example, lent themselves quite easily to 
science as a historical process. Topics I and 4 lent themselves 
well to science and society/ technology. Thus, while it was 
possible for any* teacher to treat any topic using all the compo- 
nents of scientific literacy. It seemed wise to have topics where 
the obvious connections were varied. Finally, it was conceivable 
that different topics might hold different motivational values 
for students; students might be most responsive to those topics 
most directly related^ to human experience. Topics 1 and 5. 

When the results of pol 1 ing/teachers about the five topics 
were shared among observers, t|tf necessity of a less co/istralned 
and more complex observation sMedule became apparent. In' part, 
this was due to several other topic selection criteria: 1) for 
each teacher, two topics should be selected that represent the 
micro-macro contrast; 2) the two topic observations should toe 
separated by at leas* a month's Interval of time; and 3) each 
topic should be well -delineated and receive anywhere from 5 to 10 
days of class time. Given these additional criteria, 1t 
became "necessary to broaden the topic definitions and allow 
for other specific topics within the same general realm. For 
example, one teacher taught genetics within the context of cell 
division; thus,, the top/1 c encompassed both cell division and 
genetics. Another teacher spent 'almost all . of his time on the 
human digestive system when covering human systems. Thus, obser- 
vations focused on the digestive system rather than any others. 

Table 2.2 shows the final topic observation schedule. A 
general pattern of micro-macro topic contrasts can be .seen. , 
Eight of the eleven teachers taught more "micro" or lower-order 
animal topics (e.g., cell structure, genetics, protlsts, sponges) 
for the first round of observations, turning to more macro" 
level topics for the second round of observations (e.g., mammals, 
human systems, and ecology). Two of the remaining teachers (7 
and ll}~showed the opposite trend, Moving from a macro" to 
"micro* topic. The last teacher (5) taught a "micro"* level topic 

for both oose-r-va-ti on rounds. — '■ — r 

♦ 

A considerable overlap on Xhe'nurober of observation rounds 
which focused oh the same topics can also be seen In'Table 2.2. 
Of 11 possible topics (11 teachers x*-2 topics), 5 focused on - 
genetics and/or cell- structure,' 5 on one or more human systems, 4 
on protists, 3 on ecology, 2 on bacteria and viruses, and 1. each 
on sponges »nd coelen tera tes, birds an<| mammals, and digestive sys 
terns of different animals. 

Table 2.2 also indioates the number of. days each teacher 
spent covering each topic. Topic length fbrthe fir^t topic 



Table 2.2 

Topic Subject Matter, and Duration In Eleven Classes 





TEACHER 


SUBJECT MATTER OF 
FIRST TOPIC 


DAYS SPEMT 
TEACHING 
1ST TOPIC 


SUBJECT MATTER OF 
SECOND TOPIC 


DAYS SpENT 
TEACHING 
2ND TOPIC 


- 


1 

* 


Reproduction and 
Genetics 


10 . 


"Ecology . 


9 




■ 

2 


Protlsts 


8 


Digestive 
Systems * v < 


10 




3 

A 

ft 


-Sponges and 
coeien cerates 

Protlsts 


7 

• 9 


Human t , 
• Systems 

Human Organs 
and Systems 

* 


10 

f 

8 




5 


Protlsts # . 


7 


Genetics 


7 


\ 


• • 6 

■r 


Bacteria and 
Viruses 


7 


* 

Birds and 
Mammals 


4 




7 


Ecology 


10 

• 
■ 


Genetics 


8 




8 


► * Protlsts 

/. • .., 


5 

V 


Human Digestive 
System 


7 




9 


Cell Structure 
and Function 


10 


< * 

Human Circulatory 
System " 


6 




tfl- : " 


- CeTT Division; 
and Genetics 




Human Ctfcfflatery 
4 Skeletal Systems 


9 * " 




11 


Ecology 


5 

• 1 


Bacteria and 
Viruses 


7 



9 
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ranged fro® 5 to 12 (average*8.2). For the second topic, the 
number of days ranged fron 4 to 10 (average»7.7). tit was anti- 
cipated that Teacher 6, the one with 4 days, would continue on to 
a bth day; however, he spent the entire 6th day preparing an 
inventory *of his books.) The average number of days per topic 
across both observation rounds was 8.0. if anything, this aver- 
*age is a low estimate, because observers were often unable to 
observe class on the last day /when a final top1c\est wisLgiven 
(and, thus, this dayvwas not* included in the -observed count). 

\ s - 
Administration of the- Teacher Topic Questionnaire and 
Post-Topic Interview - 

The Teacher Topic Questionnaire and Teacher Post-Topic In- 
terview were administered to each teacher by the observer 
assigned to his/her class (see below). For Topic 1, observers 
gave the Teacher Topic Questionnaire to teachers at least one, * 
week prior to the beginning of the topic, requesting that teach- 
ers have it completed and ready for Collection on the first day 
of observation. The Teacher Post-Topic Interview was adminis- 
tered within one* week following the completion of the topic. At 
the teacher's convenience, the interview was typically held dur- 
ing lunch hour, prep period, or after school. Observers audio- 
taped the interviews and took notes on the interview schedule. 

The identical procedures were followed for Topic 2 with one 
exception. For this round, observers were given the option of 
administering the Teacher Topic Questionnaire 1n the form of an 
interview. This option was especially encouraged if teachers had 
been brief in their written responses for Topic 1. 



Classroom) Observations: The Narrative Records and Science CJass 
Descriptions , 

Considerable preparation took place pri/r to observers ac- 
tually entering the classroom durinf the topic Intervals. First, 
each observer was assigned to a teacher(s). This procedure, 
rather than employing a schedule of rotating observers, involved 
important benefits as well as clear tradeoffs. By giving one 
observer total responsibility for a class, this observer would be 
able to Identify individual students more easily and be able to 

maintain more thorough record^. ojiJbjiw. jLCl1^±t1axitll. Into the 

overall course of a topic. This opportunity to be more "expert" 
in data collection was 'consi dered to outweigh the benefits of 
more certajn reliability that would result from using a rotating 
system. Assignment of particular observers to particular teach- 
ers was based on geographic and scheduling considerations. For 
example, since roost observers had other obligations (e.g., 
classes to attend or to teach) efforts were made to assign them t 
teachers whose classes met at convienent times. • In California, 
each of four observers was assigned to one teacher. In Irtah, 
three of the four ' ob servers were assigned two teachers each; the 
fourth observer was assigned to one teacher. 



0 

The preparations for the observations also iricl uded becoming 
familiar with the classes prior to formal data- col lection. Thus, 
each observer made a leasfone "familiarization visit" to his/her 
class(es) and observers obtained up-to-date seating charts, be- 
came able tfl identify individual students by appearance, and 
acquired a general familiarity with teachers' class routines. 
Observers were also asked to prepare a complete description of 
•the physical layout of the classroom, includingi visible class 
materials. 

After the familiarization vis*1t(s), observers maintained. 
Contact with their teachers to determine when teachers would 
begin the topic of interest. Formal observations began on the 
first day and continued on all following days when the topic was 
covered, in total, observers missed only a few days of^ observa- 
tion over the course of the year due to other obi igati ons. In 
cases when they could not attend class, observers asked teachers 
to describe the activities of the missed day and collected any 
materials that were handed out. 

on each day of formal observation, the" observer arri ved 
before, the beginning class bell. He or she took a seat In the 
baci of the room and prepared to record class events In two ways. 
First, the observer started an audio-tape recorder and "let 4 1 run 
for the course af the period. Second, the observer took detailed" 
hand-written notes,, paying particular attention to note the be-* 
ginning and ending times of activities, the Identities of stu- 
dents speaking, and the general nonverbal behavior of students 
(e.g.. the degree to which they appeared engaged In work). Any 
relevant material written on the chalkboards was also recorded. 
Observers remained in the back of the room most of the time, in 
order to be as unobtrusive as possible. However, during lab 
activities when students often worked in groups, observers often : 
walked around the room In order to get a sej\se of students' 
progress and conversations. 

After observers left the classroom, several procedures were 
necessary to complete data collection for the day. First, obser- 
vers had to create their own audio-taped narrative record of the 
day s events, .Using a second tape recorder to record thel r own 
narrative, observers worked from bo'th the tape they recorded in 
class, and their notes. Observers also completed the Narrative 
Summary Sheets and the Science Class Description for the day. 
The entire process of recording data for one day of observation 
was lengthy, usually requiring four to five* hqurs of time. While 
observers were strongly encouraged to complete all data recording 
on the day the class was observed, . thi s was not always possible, 
because the existence of a class tape preserved much of the 
detail needed, it was considered acceptable if ^observers took 
several days to complete all their data record 1 ?. 

After. an observer completed each narrative tape, he or she 
turned the tape over to the site coordinator i n e1 ther Ca 1 1 f orni a 
or Otah. F «"|m here, the tape, was put in queue to be transcribed. 



Transcriptions' were generally returned to the observer within a 
week of the tape's delivery. The observer then i*tfs responsible 
for redoing the transcript aind correcting any errors. After 
this, all transcr i pts.and other forms were sent to the site 
coordinator for permanent filing at thenar West Labaratory. 

* ' 

Administration of the Student Class Survey 

. » * . 

Each observer administered the Student Class Survey to all 
students in his/her class(es) once'during each topic interval. 
Observers gave teachers notice that they wanted to administer thy 
survey, and a specific day was agreed upon (usually at or near / 
the end of the topic' Interval). Durllg the last ten minutes of/ 
the class, period, observers read directions on the survey to j 
students and allowed them to have the remainder of the period to 
fill it out. The teacher typically was present during the survey 
administration. 



Completing the Curriculum Content Analysis 

In order to complete the Currciculura Content Analysis, ob- 
servers required access to the major textbookls). If any, used 
during the topic, as well as copies of all ma ter 1 al $ gi ven* to 
students.. Textbooks were typically borrowed from/ the teacher er 
purchase/. Copies of materials were collected during class. The 
approp.r4ite Curriculum Content Analysis sheets were completed at 
the end of each topic interval, and copies of materials were 
attached to. the analysis sheets for filing purposes- 
Table 2.3 shows the primary textbooks that teachers reported 
using. The table indicates that Exploring Living Things (Smith. 
Frazier & Magnoll , 1977) was the predominant text among the 
teachers in Utah (Teachers 1-7). Teacher 5 was the only excep- 
tion, citing living . Things (Teter, Edwards, Fitzpatrlck & Bain, 
1981) as his major text. Among California teachers (Teachers 8- 
11), two texts were equally popular: Li fe Science (Richardson", 
Harris * Sparks, 1982)'and Life ScienceT T" froTT eF Sol yl ng 
Approach (Carter, Goodman, TTuWter i Schetske, 1974). Nearly all 
teachers reported the use of supplementary texts in addition to 
their primary text. Thus, this table does not indicate the full 
range of textbook resources. Table 2.3 also Indicates whether 
a text (primary or supplementary) was used during the two topic 
intervals. As can be" seen, there- were some teachers who did not- 
use a text for one or both of the observed topics. \n these 
cases., observers did not complete Curriculum Content Analysis 
sheets on the textbook sections. Instead, their analysis was 
United to the other materials used during the topics. 



Administering the. Target Student Interview 

As indicated above, six designated target students were 
chosen from each class. Each of these students was Interviewed 
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Table 2.3 

PH«ary Life Science Textbooks Used In Eleven Classes 



Tchr 



Primary Tent 



1 j Exploring living Things 
Ejpjtorfnj LU\n«i Things 
3 Exploring Living Thing s 



4 Exploring Hying Things 



living TJtjfr gs 
« I Exploring living Thlnos 



7 
8 

9 

I 10. 
11, 



Exploring living Thing* 

life Science 

11 fa Science: A Prob- 
lem solving Approach " 

>■ , ' 

life Science: A Prob- 
lem solving ApproacTT 

life Science 



Authors 


1 Publisher 


j Year 


Text 
Used for 
Toole 1 


J Text 
(Used for 

mm1r*3 


Smith, Frailer. 
I Magnolf 


I Laldlaw Bros, 

1 m 


j 1977 




Yes 


Smith, Frazler, 
a ftaonoH 


1 Laldlaw Bros. 


I J977 


Yes 


No 


j Smith, Frazler* 
4 flagnoll 


Laldlaw Bros. 

1 * 


I 1977 




No 


Smith, Frailer, 
a NagnoTI 


Laldlaw Bros. 


1977 


YeW 

4* 


| Yes 


Teter, Edwards, i 
Fltzpa trick, a Bain! 


Holt, Mnehart, 
a Winston 


1981 


Yes 


Yes 


amitn, Frazier, 
a Naonoll 


Laldlaw Bros. 


1 1977 


Yes i : 

' " ' 1 
I 


Yes 


Smith, Frazlor, 

a Naonoll I 


Laldlaw Bros. . 


1977 


Yes 


Yes 


Richardson, Harris,; 
a Sparks j 


Silver-Burden. I 


1982 


Yes j 


Yes 


Carter, Goodman, j 
Hunter,' a Schelske 


1 

Sinn a Co. j 


1974 


Bo / 

\ 1 


No 


Carter, Goodman, 1 
Hunter, a Schelske j 


G1nh a Co. ( 


1974 


NO j 


No ■ 


Richardson, Harris, 
a Sparks 


Sllver-Burdett 


1982 


Yes 


Yes 



BEST COPY AVAILABLE 
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during each topic, typically at or near the end of the interval 
so that it was possible to refer back to several previous days of 
topic activities. Haying six interviews to conduct; observers 
usually scheduled three on each of two consecutive days. Inter- 
views typically were conducted after school , pi though in some 
cases teachers thought it better to schedule them during. a stu- 
dent's^ P. E. or free period. In all cases, letters were sent to 
the students' parents to notify thera of the scheduled Interview • 
tine several days in advance. While each observer typically 
conducted *11 the interviews for students fro* his/her class(es),' 
in some instances one other observer helped out. 

Alf interviews were audio-taped and later transcribed. Ob- 
servers also took notes on the interview schedule and completed 
the rating items. Each Interview lasted approxi ma tel y thirty 
minu.tes. 



data Analyses 



As indicated in Chapter One, combined quantitative and qua- 
litative methods were planned for analyses. Only particular 
instruments were amenable to direct, quantitative translation. 
These were: (1) the Student Pretest and Posttest Batteries; (2) 
the. Student Class Survey; and (3) the Science Class Description. 
Other data sets were ^ pri marl 1 y descriptive in nature (e.g., the 
Narrative Records) or of a small enough quantity to make hand 
stiaroation possible (e.g.^ the Curriculum Content Analysis). 

The Student Pretest and Postest Batteries and the Student 
Class Surveys were keypunched and 1,n1 tfal ly combined to form one 
student-level data set. The Science Class Description forms also 
were keypunched and structured as one data set. While this data 
set initially existed with records for each teacher for each day 
of observation, an additional aggregated data set was created 
with one average per variable per teacher. All tiata analyses 
were conducted with the Statistical Package for the Social Scien- 
ces (Nie, Hull, Jenkins, Steinbrenner, & Bent,* 1975). 

4. 

Specific data analysis strategies are presented as appro- 
priate in each results chapter. 
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CHAPTER THREE 



TEACHERS • TIHE USE OF DIFFEREHT INSTRUCTIONAL NODES 
AMD SCIENTIFIC LITERACY COMPONENTS ' 

This chapter addresses three aspects of classroom processes 
measured in the Intermediate Lite Science Study. First, we shall 
report on the amount of time devoted to nine different Instruc- 
tional modes -in the sample classrooms. Second, we examine the 
proportion of time teachers spent dealing with each scientific 
literacy component during their presentations. Third, we address 
the qualitative adequacy with which the teachers used the relat- 
ing areas of scientific literacy. 

' * * • 

Data Source 

* 

The Science Class Description (SCO) measure was the source/it 
data on teachers' time devoted to the different Instructional 
modes and scientific literacy components. Two Items. of this form 
are of particular Interest: they are reproduced 1n Figure 3.1. 
The first item, Item 1, asks observers to estimate the amount of 
time, both allocated and actual, devoted to each of nine different 
possible modes of generic Instruction. The first six of the^e 
modes (seatworm, recitation, group discussion, demonstration; 
laboratory exercises, and surrogate instruction) refer to ways of 
communicating appropriate academic subject matter. The remaining 
three modes (non-academic instruction, procedures, and other) 
encompass the klHds of activities and behaviors that are sometimes 
necessary but nonetheless take away from academic time. In Item 
1, a distinction 1s made between allocated minutes and* actual 
minutes. "Allocated" minutes refers to the formal amount of fcfme 
allocated to the mode, while "actual" minutes refers to the amount 
of time that was truly spent 1n the mode, after any "slippage"] 
(e.g., procedures' and Interruptions) 1s taken Into account. 

The second item of Interest, Item 4, asks observers to 
estimate the amount of the teacher's academic presentation time ' 
that is devoted to e^acn' of the five major components of scienti- 
fic literacy: 1) explaining content; 2) relating to science as a 
social historical process; 3) relating to science as a reasoning 
process; 4) relating to science and society/ technology; and 5) 
pos1 tl ve Arttl tudes towards science. Here, academic presentation 
time refers to the sum of the actual recitation and demonstration 
time given in the first Item. Item 4 tocusses on tne sum of the 
scientific literacy components in this very specific context 
because our study is primarily concerned with how the teacher 
makes use of scientific literacy when he or she 1s "communicating 
with the entire class (as defined here, recitation and demonstra- 
tion necessarily Involve the entire class). It should be noted 
that observers were Instructed to code only very explicit Instan- 
ces of teacher use of scientific literacy. Here the logic was 
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'Figure 3.1. Two items on Time Use 
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that 1n order tor the references^ to scientific llterapy to be 
salient to students, they at least would have to he, sal lent to 
observers. While It 1s possible that Individual teachers devel- 
oped Idiosyncratic ways of signalling that they were relating 
rather thari explaining scientific content, and that our observers 
failed to notice these, we find this rather unlikely. 



Time; Devoted to Different Instructional Nodes 



Tables 3.1 and- 3.2 present the average percentage of class 
time devoted to each of the nine instructional mode*, for Topics' 
1 and 2, respectively.. The tables show the averages for each 
teacher separately and for the sample as a whole. These data 
were originally computed on reach day of obervatlon; here the 
average over all days of observation during the topic Is reported 
for each teacher. For a sore detailed account of the specific 
nature of the Instructional, actlvl ties' during each topic, the 
reader 1s referred to , Appendix C. ■ 

* "' ' 

Top;! c 1 * 

•^4 I^J^S f1r$t ^ Table 3.1, the top figure In each cell of 
this table represents the average percentage of class time use, 
ttte number or numbers In parentheses show the highest and 
lowest percentages In the range for each teacher.* THe overall * 
averages across teachers are presented 1n the column furthest to 
the right. Looking at the overall averages. It Is clear that 
recitation Is the predominant node, taking up 31 percent of the 
class time, Recitation outdistances the next most frequent 
; j04et-se^p^e-by over 10 percent. Thus,, the life science 
teachers in ourr^lple spent on average over one quarter of 
a^alla^le- class time durlftg Topic 1 reciting academic Information 
to the whole class. . 



..... 2 * f * Is some individual variation among teachers In this 
finding, however. Recitation Is the predominant mode for eight 
of the eVeven teachers, but one teacher (Teacher 2) made virtu- 
ally no use whatsoever of this mode of presentation: instead " 
sedtarfork, laboratory exercises and surrogate instruction made up 
54, 19, and 10 percent, respectively, of this teacher's class 
time, the two remaining teachers (Teachers 3 and 5) also allo- 
cated most of their class l^lme to seatwork (35 and 22 percent, 
respecti vely K 

The second most* predominant mode, as indicated by the over-* 
all average of time allocation, 1s seatwork. Students spent an 
.average of 20.4 percent of their class time doing assigned seat- 
work; Variation across the classes of different teachers 1s 
great, however.. Teacher 9 gave no sea twork, whi 1e two others 
(Teachers 7 and 10) made minimal ule of this mode (3 and 5 
percent, respectively). The remaining teachers generally used 
seatwork to. a moderate extent. 
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Table 3.1. Average Percent of Class Time Use During Observations, of Topic 1 



U7 



TEACHER: * 1 2 ? 

K-10* H-8 M-7 



4 - 5 
N-9 H«7 



6 7 8 9 10 

N-7 N«10 N«5 . K>10* N-U 



11 TOTAL 
N-4 AVERAGE 
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Settwork 


24.3 
(4-68) 


53.6 
(44-58) 


34*7 
(24-70) 


15.8 
(12-62) 


22.1 
(15.5- 
47) 


16.5 
(11- 
44.4) 


2.6 
(7-9) 


20.2 
(16-42) 


•■ 


5.0 
(4-16) 


29.5 • 
(17-63) 


20.4 


* 

Recitation ...... 


27.3 
(3-77) 


2.3, 
(18) 


17.2 
(2-66) 


29.4 
(4-85) 


12.1 
(7-3D 


37.9 
(0-78) 


,38.4 
f9-82) 


40.0 
(13-68) 


44.5 
(7-88) 


49.3 
(16-78) 


40.5 
(8-69) 


30.8 


'Group Discussion. . 


t 




V- 


* r 




i 1lM " •■' 

♦ 












0.0 


Demonstration 








1.0 
(4) 


0.3 
(2) 


2.3 
(16) 


11.9 
(5-89) 


"0.4 
(2) 


t 






1.4 


Laboratory 
Exercises *_ 


11.9 
(11-52) 


18.8 

(18r24) 


I 


23.1 
(24-66) 


15.0 
(47-58) 


4.8/ 
(33.3) 


18.8 
(16-56) 


17.8 
(9-51) 


21.0 
(18-58) 


15*.8 
(51-67) 




13.4 


Surrogate 
Instruction 


5.5 
(8^27) 


9.9 
(8-12) 


- 


7.1 
(20-24) 


4.4 

(31) 


6.0 
(20-22) 


7.3 

(I0-'32)i 




3.3 
(33) 


2.0 
(22) 


11.0 
(44) 


, 5.1 


Nonacademlc ^ 
Instruction 


/ 1.5 
^(4-11) 


2.5 
(20) 


4.0 
(12-16) 


2.2 
(20) 


3.1 
(22) 


3.1 
(22) 


1.1 
(11) 


5.2 
(2-22) 


2.5 
(25) 


2.4 
(4-22) 


4.3 
(17) 


2.9 


Procedures . 


17.4 
(4-41) 


3.8 
(2-10) 


8.9 
(4-20) 


14.8 

(5-30) 


n.i 

(4-24*. 


8.5 
(2-22) 


5.8 
(2-13) 


10.8 
(4-27) 


12.6 
(2-26) 


11.9 
(2-31) 


7.3 - 
(4-15) 


10.3 


other: 

Transitions, 
interruptions. 
Waste Tim . 1 


12.0 
(2-28) 


9.3 
(4-20) 


32^5 
(12-62) 


6.7 
(2-10) 


31.9 
(7-69) 


20.9 
(6-40) 


13.6 
(7-22) 


5.4— 
r (4-7) 


16Hr- 
(9-23) 


13.7 
(19-20) 


• 

(4-10) 


15.4 
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Laboratory exercises are the third most common mode. Here, 
the, overall average 1s 13.4 percent. Translated fnto dally 
terms, this means that students spent approximately 1 out ot 
every 7 days doing a lab. Again, there Is some noteworthy varia- 
tion among teachers. Teachers 3 and 11 had no lab during the 
first topic, and Teacher 6 had only one shoct lab. 

The remaining academic nodes— group discussion, demonstra- 
tion, and surrogate Instruction—occurred relatively Infrequently 
Or not at all (0.0, 1.4. and 6.4 percent, respectively). Of 
these, surrogate Instruction was used with some regularity by 
, most teachers. Examination of the narratives Indicates that the 
form of surrogate Instruction employed was usually films, video- 
tapes, or fllmstrfps. The demonstration mode was used by only a 
small group of teachers, and only for brief periods. It Is 
Interesting that the two teachers who did not use laboratories 
also did not use demonstrations. Finally, there were no Instan- 
ces where teachers used group discussion. While teachers did use 
quest10n-and-answer sessions frequently (this was coded under 
recitation), they did not take this idea further, to the extent 
ot letting their students have considerable input into the dis- 
cussion ideas and selection of participants (the distinguishing 
feature of our definition of discussion). 

Turning to the last three modes, nonacedemic instruction 1s 
the least frequently employed, taking up only 2.9 percent of the 
time, on average. The presence of this mode at all Is largely 
attributable to the .fact that time spent administering this 
study s Student Class Survey was coded in this category. On the 
other hand* the procedures and "other" modes have substantial 
overaTJ percentages (10.3 and 15#4, respectively). In fact, the 
other mode Is the third most predominant of all the nine nodes. 
Whl.le some unproductive "other" time can be expected in any 
classroom, there Is reason to believe that percentages for this 
mode of from 20 percent to over 30 percent (as Teachers 3, 5 and 
6 bad) are Indicative of teachers having serious difficulties In 
classroom management or allowing a lot of "free time" to occur. 
Because the procedure mode encompasses. teachers' directions to 
students about assignments and the Use of' materials, all teachers" 
spent some time In activities categorizable under this mode. 
Relative to the other modes, the variation across teachers is not 
great, ranging from 3.8 percent for Teacher 2 to 17.4 percent for 
Teacher 1. 

Topic 2 

Table 3.2 presents the average percentages of class time use 
across the ni.ne instructional modes for each teacher during Topic 
2. Looking at the overall averages 1n the right column, we see 
that recitation is again the predominant mode, accounting for 
33.6 percent of the time. Seatwork is once more the runner up, 



Table 3.2. Average Percent of Class Time Use During Observations of Topic 2 
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Procedures 



otner: 
Transitions, 
Interruptions, 
Waste Time 



• 24.4 
(10-61) 



16. ^ 
(4-33) 



36.5 
(10-90) 



27.2 
(10-68) 



(14-22) 



9.1 
(20-36) 



10.4 
(4-42) 



1.1 
(10) 



13.3 
(6-37) 



1 



21.0 
14-28) 



15.5 
(25-54) 



8.0 
(4-26) 



9 

ERIC 



1 



12.8 
(4-28) 



414 
(20-76) 



32.6 
(20-84) 



1.0 
(10) 



8.4 . 
(4-24) 



16.8 
(8-48) 



4 

N«7 



10.4 
(2-62) 



55.0 
(7-85) 



9.4 

(66) 



• S 
H-7 



28.9 
( \6-44) 



26.4 
(16-49) 



1 




la 

(8) 



9.9~T 13.1 
(2-20)1 (4-31) 



12.3 
(2-32) 



30.4 
(20-42) 



6 

tf«4 



51.3 
(35-67) 



14.5 
(18-40) 



10.3 
(2-22) 



51.0 
(24-73) 



5.0 
(20) 



2.5 
(2-4) 



26.8 
22-33) 



3.4 
(12-15) 



4.1 

(33) 



2.3 
(7-11) 



8.1 
(2-18) 



18.8 
(9-24) 



8 

M«7 



17.4 
(4-72) 



40.0 
(28-81) 



10.1 
(31-41) 



4.1 

(7-22) 



11.4 
(5-19) 



11.6 
(5-18) 



9 10 
M*6 N«9 



13.4 
(6-51 
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H«7 AVERAGE 



S3.2 
(44-81) 



9.2 
(23-32) 



3.2 
(19) 



14.8 

(2M2) 



19.5 
9-30) 



31.7 
(9-74) 



4.9 
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10.7 
(40-66) 



8.4 

(20-56) 
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(7-35) 



11.4 
(4-20) 



22.9 
(21-66) 



22.1 
(8-48) 



7.4 
(52) 



4.4 

(6-25) 



23.3 



33.6 



6.4 



5.3 
(6-31) 



17.6 
($-29) 



20.3 
13*25) 



2.7 



2.9 



11.4 
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♦Note: The given K*s are the number of. days for Milch data Were collected. 



at 23.3 percent. During Topic 1. Teachers 1, 3. and 5 allocated 
rSnliH^f 0 seat *°/* tftan to recitation. For the second topic. 
n&^n ab l* m V* °l the teac "«£* seatwork as their nost 

5 J?™ ?.° tfe ; He ^ e i re »°t only Teachers 1. 3. and 

5. but^also Teachers 2, 6. and 11. it 1s Interesting to specu" 

I? V!!V ,l9ht De Den1na thl* Increase In the use of seatwork 
il^H \ 9 K he case ' f °r example, that as the school year 
Itill i«\\iA r * J* r %" ^ 0r * wear > ot preparing tor lectures and 
iVrt)' ThA A' t0 , f, J ] tn * tlBe " 1tn worksheets (I.e.. seat- 
work)* This clearly does not^esh with these data, though, since 

IJJL 0ve CI n avera 9 e f or teacher recitation durlirg Topic 2 s 

tlVfr tto !" t 5 at for Top1c *• ln fact merest ng to note 

tha*t Teacher 9. whojivolded using any class tine tor seltwork " 
during Topic 1. ( also avoided It during Toole 2. 9 

A wore likely origin tor the upward trend Jn seatwork ao- 
4*ears by looking at the percentages tor laboratory exercises and 
surrogate instruction in Table 3T2. It will oe noteS tnat! 

SlttVil w J t 1 h T ° PlC X ; "V 6 1S a dr0D 1n ihe Proportion ot tine 
allocated to these nodes. Thus. It Is possible tnat teachers were 
tn part substituting seatwork where they Had used laborat^Mes 

^ii U £ 10 : VlSua ] $u ?P le »«»ts Topic 1. The reasons tor tills 
could be several. Setting up Tabs--or scheduling tllns— cer- 
tainly requires extra planning and preparation; and. again, 
teachers nay have tired ot this as the year progressed. Also. It 
is possible that nost ot the specitlc topics taught during tSi 
second round were less anenable to- lab 6r audiovisual activi- 
ties. Many teachers covered one or sore human systens during 
Topic 2. tor exaaple.«and It nay be that lab activities (or •> 
tilns) In this area are less available or prohibitively expensive." 

nnn^^LlI 6 « e " 1 n1 "! *°** S ' » rou P <H scuss 1 on . denons tra tl on and \ 
nonacadenlc* Instruction are virtually unchanged fron their Topic i 
1 values; they took up 0.0, 1.3 and 2.9 percent ot the time. 9 
respectively. Tine occupied by procedures shows a slight In- 
crease, tros 10.3 to 11.4 percent. The 'other* category showed 
nearly a 3 percentage-point Increase over Its already high Toole 
i Sf^ST- Tra » s *"ons. interruptions and waste ttnV took up 
a -high 18.3 percent of class t1a*on average. Examination ot 

IJVIL ? Problems in this area, with 30.4 and 26.8 percent 
respectively. Teacher 3. who had the highest figure for this ■ 

nf d ^«? c P / C iV ha T d 1 " Droved t0 a relatively noderate 16.8 
percent. F1 na 1 ly. Teachers 1, and 11, who both had relatively low 
percentages ot "other" for Topic 1, increased 1n this category to 
the extent of exceeding 20 percent. p * category to 

Sunnary 

In sun, it appears that tor this sample of life science^ 
classes, teachers carried out acadenlc. instruction laraelv 

iJ r ?ha 9 J ^rnUr °! , r f C 1 *.! 0n ' Seat »ork, and laboratory exe?cises-r 
\n -that order-followed ,by a fairly consistent use of audiovisual 
materials (surrogate instruction). These data can be conpared to 



those froa the Goodlad, et. (1979)"Study of School 1ng\ As 
reported 1n Slrotnlk (1983). science at the junior high level 
involved 23.6 percent recitation* 20.1 percent seatwork, 15.6 
percent lab. and 8 percent audiovisual. These 'figures are 
remarkably close to those for Topic. 1 presented here, falling 
wltnln three percentage points, except In the case of recitation, 
which received about seven percent aore tiae in this study. Our 
percentages for Topic 2 are aore discrepant, with even aore t1ae 
for recitation and less tiae for lab and surrogate instruction, 
looking at Sirotnik's tiae use data across all subject areas at 
the Junior high level. It Is the presence of 'laboratory (or what 
Is referred to as "psychoaotor/physical practice or perforaance") 
that distinguishes science froa the other basic subjects of 
English, aatheaatics. and social studies. 

Teachers' Use of tae Coapoaeats ©^Scientific Literacy 

• ' « „ ' 

He now turn attention to the normative framework of the 
study, one specific to science classes. It*, will be recalled that 
this scientific literacy -traaework has one explaining coaponent! 
and four relating coaponents* Here, we exaalhe the extent to | 
which teachers Incorporated each of these coaponents Into their 
oral presentations to the whole class (recitation or deaon- 
stratlon). Hhttle according to the noraative fraaework, a greater 
use of the relating coaponents of scientific literacy would 
indicate aore effective science teaching, there are two reasons 
why, such an interpretation sight be aisleadlng. First, doing 
something In greater quantity does not assure Its quality. In 
this case, a teacher who used a, relating coapdnent well but only 
occasionally eight be preferred to a teacher who used the saae 
relating coaponent poorly but frequently. He examine the quality 
of relating coaponent use in the last portion of this chapter. A 
second factor that deserves consideration 1s whether use of the 
scientific literacy relating coaponents Is associated with growth 
.on student outcomes. This fora of empirical conf iraatlon is 
highly desirable 1 f a strong case is to be Bade for the value of 
Incorporating scientific (rite racy Into teaching. Examination ot 
the association between scientific literacy use and student out- 
coaes Is discussed in Chapter Four. . 



Topic 1 r . . . , . 

. * Table 3.3 presents the percent of academic presentation tlae 
that teachers devoted to the five coaponents of scientific liter- 
acy during Topic 1. The top nuaber In each box Is the percent, 
while the bottom numbej* 1n parentheses indicates the actual 
nuaber of ainutes used. (The actual minute's vary widely across 
teachers not only because teachers devoted different proportions 
of tiae to acadeaic presentation, but also because the nuaber ot 
days per topic ranged froa 5 to 12.) Hhat 1 s 1 aaedia tely sallenr 
here Is the low Incidence of percent tiae in coaponents of scien- 
tific literacy other than explaining content. There are three 

■ 
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Table 3.3. Average Percent of Teacher Academic Presentation- Time Devoted to 
Five Components of Scientific Literacy During Topic 1 



TEACHER: 



9 10 11 TOTAt 
M-10 M«ll N-4 AVERAGE 




*fcote: The given N's are, the number of days for which data were collected. 
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teachers (2, 5, and fi) Mho are shown as having devoted 100 per- 
cent of their acadealc presentation* tlae to explaining content 
' only. Three other teachers (3, 6, and 7) devoted no sore than 1 
percent of their acadealc presentation tine to any of the relat- < 
ing coaponents. Four other teachers (4, 9. 10, and 11) have 
, relatively saall percentages for relating coaponents ranging froa 
3 to 6. OnlyNone teacher. Teacher 1, has a relatively substan- 
tial percentage^ tlae devoted to the relating components— a 
total of' 14 percent. - 

At this point, It 1s worth pausing t* consider just whtft 
Teacher 1 was doing so differently , froa other teachers. The 
^narrative records for this teacher Indicate that she began her 
— W-day unit on the topic of "Genetics" by talking about people's 
Ideas about spontaneous generation prior to the l«00's and Louis 
Pasteur's expedients that discredited these Ideas. In the 
course of this Historical overview, the teacher also aade expli- 
cit reference to scientific experiments and their properties, 
, Including hypothesis foraatlon. In short, cost of the tlae 
devoted to relating coaponents was accuaulated during this one 
presentation on the first topic day and coded under relating to' 
science as a social historical process- and relating to .science as 
a reasoning process. There were five other days during the topic 
where this teacher aade brief use of soae relating coaponents. 
Tne aost notable of these was Day 5, when the teacher spent three 
nlnutes asking students to hypothesize how planarla regenerate, 
and thl s was coded under relating to science as a reasoning 
process. There were four days during the tojl6 wJien the teacher 
1 did nothing In areas /other than explaining content. Also. It - 
should be noted that this teacher never did any relating of 
science to society and technology. 

What 1s Important atput this example Is that the kind of- 
relating this teacher did sounds so unremarkable- - and yet this 
teacher was quite atypical 1n this sample, it also should be' 
noted that just because this teacher spent a relatively large 
amount of tlae going beyond content, this 1s no guarantee that 
she did an especially good job In relating to other areas jflf 
scientific literacy. Teacher 1, In fact, was generally raTed by 
observers as doing a "moderately ef fect1-ve"r-that Is, average- 
job of using the scientific literacy coaponents. A aore complete 
picture of the quality of scientific literacy relating appears 
later In this chapter. * 

Topic 2 

Table 3.4 shows the percent of acadealc presentation tlae 
teachers spent on each of the five components of scientific 
literacy during Topic 2. Again, the vast majority of tlae was 
devoted to v exp1a1n1 ng content. Four teachers (2, 3, 6 and 10) 
devoted 100 percent of their acadealc presentation tlae to ex- 
plaining content only. For three teachers (7, 8 and 9), the 
relating coaponents took no aore than 1 percent of their class 
tlae. The remaining four teachers (1, 4, 6, and 11) had 
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Table 3.4. Average Percent of Teacher Academic Presentation Time Devoted to 
Five Components of Scientific Literacy During Topic 



TEACHER: 



9 10 11 TOTAL 
M-6 h>9 n«7 AVERAGE 



u> . Relating 

Science as a 
r Social Historical 
Process 




*Mote: The given H's are the number of days for which data were collected. 
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.percentages ranging from 2 to 6 for relating components, it Is 
noteworthy that Teacher 1, outstanding In Topic 1 for her devot- 
ing of 1* percent of her academic presentation' time to relating 
components, Is no longer ah outlier. Her figure is still the 
highest, but at 7 percent it is not unusually so. 

Summary - 

In summary, our observations of teachers' use of the compo- 
nents of scientific literacy present a bleak picture. If our 
sample 1s at all representative — or even if it represents teach- 
ers that tend toward-belng better than average (which Is likely 
with a sample of volunteers)— It appears that seventh grade llfe^ 
science teachers rarely or never go beyond explaining content by 
trying to relate the' content to meaningful concepts.. Explana- 
tions for this state of affairs can only be speculative now. One 
-possibility is that, teachers actually do devote more time to the 
relating components of scientific literacy over the course of the 
school year, but that they do It in discrete segments of their 
curriculum. For example* some textbooks used by teachers fn the 
study devoted one or more initial chapters to defining and illus- 
trating the scientific method. To the extent thart teachers 
followed their textbopks, it thus is likely that some teachers 
actually covered a 'topic on the scientific method — or what we 
would call science as a reasoning process. While this may have 
been the case, what our data Illustrate is that teachers rarely, 
If ever, took opportunities to refer back to concepts that prob- 
ably were Introduced, in such a topic. In short, what was clearly 
Intended as lading a foundation for .understanding science' was not 
used by teachers as a continuing theme throughout the year. 
Instead, It was covered like any other topic and then left behind 
as the teacher faced the logistical difficulties of covering all 
the remaining topics. While this suggested line of events is 
understandable (especially 1f 1t Is reinforced by the organiza- 
tion of textbooks). It is lamentable from; the standpoint of 
pedagfcgy^ This kind of segmentation makes It unlikely that 
Students will actually remember the basic relating concepts of 
scientific literacy, much less understand their significance as a 
means to conceptualizing and drawing implications from science 
facts.- 

: * • • » • : ' : - 

Another factor that may have contributed to the results is 
that teachers may J>e aware of the relating components of sclejitl- • 
f1c literacy but feel tney are unable to find the time tp u*e 
them. .There 1$ some- evidence for this 1n the case studies repor- 
ted by Olson and Russell (1983), where teachers cited time pres- 
sure as a major factor preventing, them from addressing $he rela- 
tionship between science and society. Of course, one retort to 
this is to say that the amount of tl me spent addressing the. 
relating components of scientific literacy need not be very \ 
great— Increments of one minute would appear to be important i , 
given these data. Also, it seems that the amount of nonacadeiic 
time (procedural or "ether") being -spent by most teachers (see 
Tables 3.1 and 3.2) could be trimmed to permit more time for 



addressing scientific Hteracy. J 

i. A' rela $ e <l*poss1b]e explanation for the bleak results is that 
> marly teachers nay simply not have a framework of scientific 

li teracy 1n the4r, nihds that approximates that held by the scien- 
v />,--.U-.ttc :poB»on1ty at large. Indirect evidence on this possibility 
*.co«es frb**1n*ervje«s with 40 science teachers at the high school 
vlf?^ t^i tl,rl%; Merfrendtfller, Uventhal, & Kauchak. 1984). These 
* °#p*V ntffcate . that only. a snail percentage of teachers were 
i unable tb j*r*1cu}ateVa definition of Scientific literacy given 

P [fiPw£ ; AJ he re « a ^n1na teachers could articulate some reason- 
„ ablNtK definition either with, or without prompting. This majority 
of teachers also cited time pressure to cover specified content 
i as the reason*they did not actually use the notions of scientific 
'•ir*K35!-i l "* t i! 1r clas 5r°o«s. This suggests, then, that there .is 
an implementation chiasm: most teachers seen aware of selentlflc 
literacy but for* some reason are enable, to Insert it Into their f 
daily presentations. At most, they nay address sone of the 
relating components as Isolated segnents In their curriculum. 
Cle|rly, more research is needed to understand the* nature of this 
failure, for time pressure" ialone does not seen to be a suffi- 
cient excuse. 
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v Qualitative Analysis of Episodes Whew Teachers Used the 
Relating Components of Scientific Literacy 

I •/ ■ ■ * i 

\ /This section presents a closer exanl nation of the episodes 
of teacher presentation when teachers related the scientific 

^content they Were teaching to one or more of the following 
themes: « science as a' social historical process, science as a 
reasoning process, and science* and society/technology. 

, ' * 

itne question we have tried to answer in^this chapter so far 
was how frequent** teachers employed the relating components of 
scientific literacy. We have already reported the low average 
percentages of academic time teachers devoted to the relating 
components. Another way of examining theee data 1s 1n terms of 
. l Sf ml] oj the episodes wherr rejating to the components of 
scientific literacy took place. The issue of quality is at least 
asj Important — if not more so -- than thajt of quantity. Prop- 
erty relating content to scientific literacy entails sophistl-* 
• crftea planning and communication on the part of the teacher. It 
./this is not done well, students are likely to Ignore or be con- 
fused by the information. This, In turn, may discourage the 
teacher from further attempts at relating. Thus, we might specu- 
late that a few high quality episodes of relating axe preferable 
to many low quality episodes. In tlrts section, we analyze the 
quality of .the relating /episodes from the standpoint of accuracy 
ahd l.ogic. Admi ttedly f y the analysis 1s partly subjective. To 
, a id the reader who wishes to draw his or her own conclusions 
about quality, we provide verbatim accounts of the key portions 
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of episodes. 

Throughout the Topic 1 observations, there were a total of 
nine cases of relating to science as a. social historical process, 
twelve of relating to science as a reasoning process, and three 
of relating science to society and technology. During Topic 2. 
there were a total of six cases of relating to science as a 
social historical process, none of relating to science a* a, 
reasoning process, and eight of relating science to society and 
technology. Occasions where the teacher displayed positive atti- 
tudes towards science proved hard to Identify In a reliable way, 
and will not be reported upon here. • ^ 

. - In Order to carry out a detailed analysis of ' the effective- 
ness wlih -which teachers us.ed relating* components, it was neces- 
sary to select a subset of episodes. Accordingly, we shall 
present a total of fourteen episodes, taken f row observers 
transcripts. These episodes "represent approximately halt of- the 
total number of relating episodes. In Topic 1. the twenty-fdur 
cases of relating occurred in seventeen episodes, of which we k 
shall .discuss nine. (Some episodes were coded as involving two 
or more kinds of relating.) In Topic 2, the fourteen cases of 
relating occurred in twelve episodes, flve^f which we shall t 
discuss. Episodes were selected on the basis of their interest 
and typicality; Srief analytic comments are made after each 
episode, with the exception of* 'Teacher I. whose episodes are _ 
considered In greater detail due to their unusual length. 

Teacher 1 „ t 

» 

r Teacher l began the year with a unit on how scVn^ t1sts learn 
and what Is meant by scientific Inquiry. She then moved on to 
physical Influences, and the plant and animal kingdoms. By mid- 
year, students learned about plant and animal structure and 
function. "The last portion of the year focussed on ecology and 
interactions between mankind and the environment. 

Science fairs and student projects played an important role 
in several of Teacher i's units, each of which was 2-3 weeks In 
length. Units were organized around worksheets requiring hands- 
on activities and giving brief deflntions of key vocabulary 
terms, taken from the textbook. Units generally began with an 
Inquiry activity or a movie. 

Teacher '1 spent 10 days on a reproduction and genetics unit 
for Topic 1. As indicated 6arl1^r, Teacher 1 made the greatest 
use of relating components during both topics, relative to other 
teachers: IS. 5 minutes in Topic 1 a,nd 6 minutes 1n Topic 2. Here 
"we present two major, segments of this relating, which, occurred on 
Days 1 and 2 of Topic Irrespectively. Each Jsegment 1s followed 
by an analysis. 
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-Topic 1, Day 1. 



I.i^ H i R: You ?"°»»' students, before tlie 1800$. which was not 

loo'* «^2!°;#72 ,'J tt,e " is , lt " 0 "" 4D0Ut --.production ' .»•, 
joo« at some of tne Ideas people had about now ]<><» tuin.. 

o? rt r ° dU -1 d ; - £She turns on *»• o"rne.d"?ojector! I2d shoSs a " 

ouce living things. You might think these people were era** 
How do you suppose they got an Idea like .that? %* fu y F 

BRADLEY: Well, they see worts on meat! 

" IK C !o5 S -« ltl lK* V 9li \ Tftey nought* that the meat had produced 
12! A doctor tnougnt up one of these Ideas and scientists 

thought up others. Here's one Idea: that sour wine orolueu 

growl* ^IV^rV tUrpeop^e^S rs d th°a r t ? a U ^rt y 

^?^\?£^ 6UC !l " 1Ce - ^ie%eVpi: a UuUt%rtnrees 1 
I tree$ * P roduce scese. Thescwere Ideas about 

? I " fl r 8r p lt1 ! fl ' that ■•»-11w<M materials could produce 
living things. People thought this up until the X80t)s. ' 

About this t1»e, there was"* nan called Pasteur y nA h*«.« 
.to question the idea. How hard n wharf y P > &guon ?nlt* * 
e ve ry one e 1 se be 1 1 e ve s 7 How hard 1s 1t toral sfe?our Sand and 
disagree with everyone else? That's what Pastlur S?5 22at 

tllil^ W ?7 ed w1tto " ere »^roorgan1s«s assoctaSed with fi7£en- 
tatlon. Jake, -what are mlcroorgam sns? rermen 

, JAKE; Microorganisms are very sma.l living things. 

oriole Th 2 t,S r1 « B S L J **«- microorganisms are minute living 

Zli.l h* H0W ■• ny ' 0 V 0U htve seen *1ne-«Mng at home? 
Denlse, have you seen wine-making at hone? 

DENISE:\ Yes, you can see the cherries rising to the top/ 

TEACHER: Yes, and sometimes ^here's a strong smell tShe outs a 
second transparency on the overhead. It/^lves a descrlotio? If 
nf i! Ur $ ex Pr 1aentS - Tfte -tfcrlptloiMl a 'JroMe; SUtement- 
^r? a r „°ri ,a "u 1S,8S ass ° c1ate<l «1th fermentation come fTom tJe 
air? and a 'Hypothecs: Mlcroorganl smsare found- 1n fer.entlna 

erils or^^Ss 1^™' ^ tr *W*«" th^^ws^a 

thI ! I 5 ,1agra " $ of tne swan-neckefl flasks which Pasteur used 
. The teacher states the problem that Pasteur dealt with Then she 
moves to the hypothesis.] A • 

the e^M^% hy w POthe \ 1S 15 "'^""ted 9"ess. LShe. describes 
the experiments.] Now, what was his final conclusion? Jake? 

JAKE: That the little things... 

V ' 
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TEACHERf Microorganisms. . ' . . 



JAKE: . . rgot In from. the air. 

TEACHER: Yes. That's right. The microorganisms cane 1n from 
the air and caused fermentation. Now wasn't' that an Interesting 
way to prove Pasteur's Idea? 

Now, 2 think you guys have really good Ideas. And, I'm 
going to give you an assignment. I want you to sake a hypothesis 
about spontaneous generation and then to think of a good wayx>f 
proving It. I want you to write the assignment on your she'et of 
paper. First of all, this Is your problem right here. Does life 
come from non-living materials? Non-living materials can be just' 
about anything.. Now, for your .extra credit project, you are to 
come up w1 th your own hypo the s,1 s, and « hat Is a hypothesis? It's 
an educated guess. And, If I pick your experiment, you'll get 
extra credit. First, what I want. you to do Is to state your 
hypothesis an-d then design an experiment to prove your hypothe- 
sis. I want you to, set up your experiment, explain How you co Arid 
ex perl ment to prove your hypo the si s. 1 want you to think at home 
of some really good ways that you could do an experiment. Remem- 
ber, when we've talked about how to do Inquiry thinking? -Use 
your good minds, not your, textbook. 

> ■ 4 * • 

i • . *Get your Ideas* tomorrow o* */-way, to disprove sponta- - 

^neous generation. 

\ Comments . During the nine and one -ha If minute episode 
above, the teacher introduced material from two of the relating , 
components. The observer recorded approximately seven and one- 
half minutes relating to science as a social historical process 
and two minutes of relating Xo science as a reasoning process. X 
It is clear, though^ that these tiro ways of relating science were 
intertwined throughout the episode. On the one hand, the* teacher 
Is presenting material from tbe~*rs*pry of science— specif leal ly, 
from the history of the area which 1s the focus of this first 
topic: reproduction. At the same tfme, she Is Introducing a - 
basic vocabulary of scientific terms concerned wftm- the reasoning 
process which Is used for theory generation and testing. 

\^ The teacher begins by Introducing the term "spontaneous 
generation," as an "Idea" which was held until the 19th century, 
oShe'.implles that* this was a time of Ignorance, and that people 
held uninformed views. The teacher appears to make a distinc- 
tion In her talk between what scientists "know" In their current 
work, and the "Ideas" that people had, "what they thought" Ijn the \ 
past. These ideas are, she. suggests;/ surprising to the students, 
Immersed as they are 1n current scientific views, and It may, at - 
first seem that the people who held such ideas "were crazy." Yet 
she goes on to imply — though she loos' not state It explicitly — 
that such mistaken Ideas were actually based upon observation, 
which she seems to be Introducing as one of the characteristics 
of the scientific process. She / ? cal Is upon the .students to sug- 



gest what the basis tor the Idea ot spontaneous generation night 
have been, and encourages Bradley When he. replies that observa- 
tion ot worsts coning out ot neat would give rise to the naive 
theory that the neat was itselt the source of the livl'ng natter. 

When she describes Pasteur's experiments she notes that 
"what Pasteur worked with were nlcroorganlsns" without adding 
that Pasteur was postulating the existence ot such organisms, 
precisely In order to argue that there were non-observable agents 
at work In fermentation and disease, thereby explaining why 
observations with the naked eye were Inadequate and misleading. 
Pasteur's vital 1st contemporaries found his theory ridiculous 
precisely because it appealed to an invisible naterlal agency: 
they argued against It^on grounds of parsimony. It would be 
misleading to maintain that Pasteur discovered nlcroorganlsns; 
he hypothesized their existence, and conducted his experiments 1n 
the attempt convince others that's one such entities were' 
responsible for Infection and decay. * / 

6 

when Teacher 1 says "1 t.*fght be surprising to see what -j 
people used to think about how lite could reproduce," she gives 
the impression that earlier theories were ungrounded Ideas, * 
natters of Belief rather than scientific endeavor, and that £ 
Pasteur's contribution was one of courage as nuch as controlled 
experimentation. She could equally well have drawn out the 
similarities between the different views ot reproduction,*- «not1ng 
that both are based on observation; that both also invojye an 
appeal to.a non-observed entity: a vital agent, or a microscopic 
entity. In short, her presentation Is In danger ot contusing her 
students. 

The teacher's concluding renark In her discussion ot the 
swan-oecked flask experiments Is "now, Isn't that an Interesting 
way. to prove Pasteur's Idea." -She falls here to maintain a 
distinction between proving a hypothesis and falsifying competing 
hypotheses. It 1s commonly accepted that there 1s no way to 
finally 'prove' a hypothesis In science; one can only disprove 
or- falsity competing hypotheses. .Pasteur's experiments ruled out 
.the possibi 1 ty of v<tal1st Influence In fermentation, and so Tent 
support to the theory^of the role ot nlcroorganlsns. They codid 
not 'prove' this theory, however. 

wThe teacher also loses the distinction she seened to be 
making earlier between 'Ideas' and 'knowledge.* She described 
people's mistaken 'Ideas' about reproduction; now she calls 
Pasteur's ffypothesl s an "Idea" too, which night seen to Inply 
that It also has a lower ep1 stemol ogi-cal status than scientific 
knowledge; yet this Is a point In the episode where the teacher 
*s intent on emphasizing that the hypothesis has become accepted 
as truth. ■ s r> 

One suspects that seventh grade students are new to scienti- 
fic vocabulary, and so will be unable to distinguish those terms 
with fairly precise def Ini ti ons--"hypothesis," "theory," "prove," 
"di sprove"--trom those which do not, and are being used collo- 



qula11y<-"ldea," "think," "produce." 

Despite these problems In her presentation. Teacher 1 does 
succeed In conveying a sense of the revolutionary nature of 
scientific progress, and the way that a single individual can be 
responsible for changes In the nay phenomena are understood. „ She 
Implies that progress has been rapid In biological science. 



Topic 1, Day 2 

♦The second episode occurred on the next day, and concerned 
the nature of science as a reasoning projects*. This episode took 
place at the very start of the period, just as the class bell 
rang, and the students were J 'ln their seats, quietly talking to 
each other. The teacher began In a way which related to the 
discussion of the previous day, and to the episode just 
discussed. 

t 

TEACHER: Okay,' s-tudents, in getting started today, I want to 
finish some 1 deas of-yesterday by way of review. I want to tel 1 
you about a man named Aristotle, who lived about 2,300 years ago. 
Now, this Is an example of how people reason and look at life. 
He noticed that he watched ponds dry up every year and the life 
In them dried up. tut, then next fall, when the rains cam%, and 
the ponds filled up, the life would come back. He watched this 
and he came to the conclusion that fhe'Ufe came from the mud. 
Now what do we call *th1 s? » 

STUOENTS: [No response.] 

„< ■ 

j 

TEACHER: What name do we give this* When non-living things 
create living thtngs? 

STUOENTS: [Still no response^ The teacher proceeds, glvlnj them 
little time to think.] , 

TEACHER: Well It starts with "spontaneous." Oo.you remember 
spontaneous- generation? „ . * 

STUDENTS: [Many say, "Oh yeah."] 



living things. Now, I 9fve you an extra credit assignment' and 
this you can turn In Monday. The assignment was to design an 
experiment on spontaneous generation which can be done in class. 
You're supposed to design a simple experiment or .plan. States 
your problem. The problem Is, can non-living^ materials produce 
life? State your hypothesis, which 1s your careful guess. Then 
write a simple experiment to prove of disprove your hypothesis. 
Now. I thought it would be Interesting to see what you've comeu 
with. Does anybody have thelr's* ready for today? ' 

DAVID: LRaises his hand.} ; » 



TEACHER; This is what 




produce 
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If*??";,, I<B • ••« t0 trfat you have It. Turn it 1n sometime 
during the period today: - 

*,<n K T,,e te ? cner no * Peglns the next segment of the class, which 
nandoSt.J Cn V 81 ""^ rec1tat1on about an as "«^ reproduct] on 

exo}^!^^:^^ 1 ^^ *\ rks her e^ry into her brief non- 
explanatory relating 1n several ways, one^pfter another. First 
she announces, that she "w*nts to finish sole IdeaTo ? yisterSay 
vou " y ?LrV U ?' The l She naaes " hat she * D out ti "tell 

* J™ p *t 1t 1$ a " ••"■Pl« - ^d then summa- 

rizes what It exemplifies: "how people reason and look at life." 

Again* there Is overlap in Identifying this episode In term* 
of our categories of relating. The teache? 1s at the same time 
providing an-example of the nature of scientific observation *nd 
reasonings and an example pf the history of science.* The obslr- 
T%£ eC °: ded ^Proximately one minute of time spe" on each of 
these categories. The episode occurs \n the context of the 
previous day's discussion of spontaneous generation. 

The teacher's Intention is presumably to jog the students* 
me *o rtes, and to have them recall the topic of the previous days' 
work. She ske-tches a brief example of the type of reasonlno 
!hi C r/; e " p JK 1t1t K 5 the tneory of spontaneous generation. E^fst 

%l I 0Dserved ««ociat1on of events: "[Aristotle} 
noticed that. . . ponds dry up every year and the life in them 

J?-,, B „ Ut ' tften next fal1 ' * nen tne "»■*■»» came. ajid the 
ponds tilled up. the lffe would come back." She then dratfs the 
conclusion purportedly based on these observations: "the life 
* r °^ tne » ud / However, the teacher confuses things by" 
shifting her terminology. She uses several different terms from 
«°^/" tat i eB,en w t0 "J ■•^•5"rlti up? "rain." "filled up" and 
Jll ♦ < 0r *I t0 to11 *" ner «rjumejit # the students must at the 
same time construct f or tnemsel ves an additional implied set of 

Pn^! C i l0nS - J fteSe be something of the^tollowmg form: 

till \t liVL be ? <iSe il ere 15 no ra1n - » h6n ra1n the ponds 

fill up, with water. They are no longer dry when they are full. 
When tney.are no longer dry. mud will form. 

The teacher also uses three distinct terms to describe the 
key relationship in the concept of spontaneous, generation: tnat 
or the form of reproduction Involved* She first*says that life 

*«!l? e i! r ?r Hi " ud - Later 1n the episode, she us*s the phrase 
non-living things create living things;" and then she defines- 
spontaneous generation as "when non-living things produce living 
things." These tnree tems--"come fr>m." "created and "pro- 
d t C ornh?ii! r! t,,e r d ?? 4 tinc * annotations. To a young adolescent 
J J„-* v S / /.. aBn l 1ar observation that pond animals "come 

from mud. Yet this Is the way the teacher states Aristotle's 
coniuslon, which she wants to impress upon the students as being 



•Perhaps more seriously, at no time In this admitted^ 



this admittedly brief 
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episode does the teacher explicitly either afflra or deny Aris- 
totle's conclusion— or. Bore broadly, spontaneous generation as a 
view of reproduction. Its epl stemol ogical status reaains vague, 
and at one point her words "what naae do we give to this; wheo' 
non-living things create living things?" — seen to laply that 
spontaneous generation 1s an actuality. 

In short, Teacher .1 Intends to present to her students an 
"exaaple" of "how people reason and look at lite* whlcn Illus- 
trates the tenuous and deceptive quality such reasoning can take, 
as discussed Mie previous day. She wants the* to recalUtHe tera 
used tor tMs particular specious theory of reproductions that 
living beings are spontaneously generated froa Inorganic aatter. 
However, her presentation Is potentially misleading 1n two res- 
pects.' First, the teres she uses for the observations and rea- 
soning in her example leave unclear just what Is wrong with the 
conclusion, and also just how*the conclusion was derived froa the 
observations. Is the logic faulty? Are the observations Incor- 
rect? Or are they Inadequate? Second, when she asks the stu- 
dents for the general tera for the type of theory Aristotle's 
reasoning 1s an example of, she Is Inconsistent In the central 
teca^of the theory: is it "creation," "production," or "cooing 
froa"? Perhaps not surprisingly, the students appear not to % 
recognize- wha* she Is talking about, even when she proapts then - 
with the first part of the phrase she 1s seeking. 



Teacher 2 



Teacher 2 began the year teaching about plants, anlaals, and 
seed plants, and than aoved to bacteria, protozoa, and viruses, 
tye land and ecosysteas were the next tod, and she ended the 
year with units on bones, auscles, the nervous sVstea, genes and 
heredity. As she taught. Teacher 2 frequently departed froa the 
text. * Students sonetlaes worked 1n groups of tour or five, 
following prograaaed, self-Instructing lessons. Teacher 2 aonl- 
tored these lessons continuously. Materials tor these activities 
caae froa diverse source*, — PC traditional paper and pencil test 
concluded each topic.. ' 

Teacher 2 had no episodes of relating during tier teaching of 
either Topical or Topic 2. . * 



Teacher 3 



Each topic taught by Teacher 3 during the school year # 
lasted for a week to tendays, and covered one chapter in the 
textbook. The teacher followed the text directly, with the 
exception of the aonth before the winter vacation, when science 
fair projects took place. Each topic began with soae kind of 
vocabulary work, tol lotted Jby handouts which students traced, 
labelled, and colored. These materials, completed as seatwork 
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and homework, were turned In at tfte end of the tool* as "innm*.* 

• IVeV"*^^*' tftey : ecor i et on labour 

peMod ot review. " Uj * *"'• prece<led b » 4 • »■•* 

T ODlc T ? er M a V°, n t e occ " 1on ot relating for Teacher 3 during 
liVtLt.i »*1t-"»nute,of relating to science as a social 
Historical process was recorded on Day 3. No relatlna »ii»<i.c 
occurred during Topic 2. relating episodes 

Topic 1, Day, 3 

TEACHE*: Does anyone know what the word .'evolution' means? Yes? 
BARRY: How something cane to life? 

TEACHER: Okay, evolution means change— chanal na frfta on* f nr . " 

;IJ"* y * r » *'"P'« for« and over «any. Ban y years tney devel- 
oped all these lores we have here. £He points to the aallei 
evolution cnart.J Now In the Rocky School District, we're al- 
" h ' J teach that as-, theory. That -eans tn.V, one of the 

Snderssand^wnat"!?. 8 2SB,V M <°" e ,0r "- «" 

STUDENTS: [No response.] 

In^H* £R: .A° W a11 1 care -'- • ' ^OB't care whether you believe 
anything Mice that. All I wa*it to^do 1s show you here You see 
at the bottom of this tree we have the stmplest for. and znli *« 
up to the more what? Complex forms. Now? wJa i ^ thV sl.pUsV 
4 form on this particular tree? Roy7 " 

ROY: Sponges. 

TEACHER: Why do you say sponges? 
ROY: Because they're the lowest. 

llt C n H ^l /0k f y - theyVe the 7<)west ' The * c o«e off on one side and 

thlv'r VmS.*-*^*!. 1 * "C re ^^l. on the other side anS 
tney re a little Wt higher. Then cones tlje flatwora. 

ROY: Roundworm. 



Ind C a H£ i R nt n R f°n ndW ^ r,8t * nd then « e 9e t a whole bunch of branches 
and a lot of people are not sure which Is the most coidIsi so.p 

don't 1 , Chl K n0derRS and S08 » e Ban - on «• vertlbrates. But 1 
don t care, about that particular part either. This Is just a 
possible way these particular organisms could have co.eTorth. 



and 1 1 al so shows 1 1 f roa th* si aplest to the aOst complex. Now 
tfoes everybody understand? ^ v 

/ STUDENTS: £$1x hands are raised.] 

Comments . Teacher 3 see** to be trying to bring up evolu- 
tionary theory 1n a Banner which Is sensitive to the religious . 
A tellers of the students; his school 1s In a region where crea- 
' tlonlsn 1s still a widely held doctrine. Hence, his consents that 
/ "we're allowed to, teach (.evolution] as a theory/ and "I don't 
/ care If you belleVe anything like that." One consequence— rif that 
he provides his students with a weak definition of what a theory 
is: "on* of the possible ways that things [could have happened]." 
He al^so gives the studenu.no Indication of how to test a theory 
Ijuo^aer to select aaong competing theories, and so he Misses an 
opportunity to Introduce a fc>y element of scientific literacy: 
scientific reasoning. 



Teacher 4 

\ 

A • 

Teacher 4 built her lessons around the text,\ though not In 
chapter, sequence. She generally began each topic with a reading 
assignment and vocabulary words. Presentations and laboratory 
exerclse+fctol lowed. The students answered chapter review ques- , 
tlons for homework, and a review and test ended each topic. The 
teacher began the school year with cell types, and then covered 
protlsts, the animal kingdom, classification of species, and 
.ended with the human body (Including heredity and evolution). 

This teacher had six brief episodes of relating during Topic 
1, on protlsts, and one episode during Topic 2, on human organs 
and systems. On Days 4 and 6 of Topic 1 the/e was, one alnute of 
relating to science as a social historical process. On four 
, occasions. Teacher c related to science as a reasoning, process: 
.for one alnute each on Days 1, 4 and e, and for 2 ajnutes of Day 
■3. ' 

Topic 1, Daw 1 

On Day 1, Teacher_4 engaged the class in a /TlscVsston of the 
kingdoms of living creatures, specifically the questloVspf which 
kingdom fungi belong In. The^type. Of reasoning process ~wn1cn is 
Involved entered the dlscussjfcn: 

TEACHER: Scientists question, at this, I should say right now, 
at a period of time, questioned whether or not mushrooms and your 
different types of fungus should be considered plants or it there 
should be a totally different , kingdom for thea. 

STUDENT: L'Asks an inaudible question.] 

TEACHER: Okay. It breaks down organises that are In the soil to 
make your huaus, true, but it does not have chlorophyl, so that 
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It Isnot green, but It is considered a plant. Because It 
doesn t eat, and because It doesn't move around. Sor a fungus 
or a mushroom, U considered a plant. Yes. 

STUDENT: But they're not green. , 

TEACHER: True, they're not green. So do they make their own 
food? 

STUDENTS: No. 

TEACHER: No they do not because they ddh't have chlorophyll. So 
because they don't have chlorophyll then that's where the ques- 
tion comes up. If they don't really fit into the^ pi ant kingdom. 
wirat.are they? Scientists have decided, "Yes, we will put them 
in the plant King don for now.". However, you will have other 
scientists who will disagree with you, and they will say, *Well, 

**l. th i % t J ey u tpe 1n tie'pUmt iclngdom, or they are in 
this other kingdom.*' What Is this other [kingdom? 

STUDENTS: Protists. I 

TEACHER: No, you're bringing up a whole Inew thing we haven't 
talked about yet. Okay, at the beginning we said, every living 
thing has to be either this, or it has to-be th.at. . .? 

STUDENTS: Plants or animals. 

TEACHER: If it is not a -plant then we have to say that It 1s * 
animal. Scientists are saying, "Nell, it doesn't really fit." 
Some of them think that, well. It's a plant. Nell, up— to* this 
point then, we have decided that there are only two kingdoms: 
plant or animal kingdoms. 

Comments. Several Interesting aspects of this episodfT^are 
apparent. First, some relating to science as a soda* historical 
process takes place; the teacher talks of "sclenti sts>juestlon- 
1ng decisions about the placement of the species. Her presenta- 
tion implies, correctly, that such decisions can be temporary and 
reversible, She then draws the students Into a discussion where 
she elicits characteristics of plants. It seem* likely she' 
intends to direct the students' attention to the vartous criteria 
used for differentiating species and kingdoms. However, she does 
not make entirely clear that this 1s her Intent, and she ends the 
discussion without any conclusion. 

Topic 1, Day 3 

^ The second episode for this teacher is one of relating to 
sciehce^as a reasoning process. It developed 1n response to a 
question fro*.. one of the students: 

GEORGE: What do they "do when somebody finds out more 
about. . . u». . . a. . . you <now. * . 



TEACHER: A new discovery? 

0 * 

GEORGE: Yeah. And you're learning about it one way. like In 
the books. Let's say thaFthey discover that that's wrong. 

• , ' ~i 

TEACHER: .You Bean, like the monerans that we've been looking at 
today? This new fourth kingdom? 

GEORGE: Yeah. What do they do? Do they just make jiew books? 

TEACHER: That 1s Indeed what they do. When things on Ideas are 
outdated, like these nonerans we've been talking about today — 
when something becomes more accepted, then new textbooks are 
simply printed. 

Comments. In thiS brief exchange, the teacher does 
communicate the notion that new scientific discoveries call for 
modification of existing scientific materials. However, as the 
observer noted- at the time, Teacher 4 passes up an opportunity to 
elaborate on the dynamics of scientific progress here—in pfjS 
tlcular, the type of reasoning which takes place as scientific 
views are formulated and reformulated. The teacher does not 
Indicate clearly, that reformulation Is part of science In general 
or give any further examples of such a process. Also, to say 
that "new textbooks are simply printed" 1s an overly simplistic 
account of how new knowledge Is absorbed) by the scientific com- 
munity and promulgated by educators. 



Topic 1, Day 4 

The next episode is one of relating to science as a social 
historical process: 

TEACHER: What you mighr'be interested in finding. . . there was . 
a fellow by the name of von Leeuwenhoek. He's the one who dis- 
covered microorganlmsms and he's the one who discovered the 
microscope and how to use It. He did his study with peppercorns. 
We have In one of the dishes up here peppercorns in some water - 
and that's been, sitting here since December. So, you might find 
some interesting little microorganisms in there. 

A few minutes later a brief episode of science as a reason- 
ing process occurred. The discussion was still about the obser- 
vation of microorganisms: 

TEACHER: There's some pond water that's been sitting here for 
quite a while. You'll need a liquid with that. . . 

STUDENT: But won't they die? 

TEACHER: 4 Yeah, once you take them out,- you're going to lose 
them, but don't think of 1t as killing them. We are sacrificing 
them to make a scientific study to educate you people. 
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CosBients. In the first of these two brief segments, the 
teacher introduces an Individual who is responslbleVTelche** 
ciaisis for the first observation of microorgani sns and for the 
invention Of the microscope. The application of the tern "disc* 
overy to both Microorganisms and the microscope is an ifnfortu- 
nate one; Teacher 4 falls to sake an Important distinction 
llllrtaj** " anutac * u ^ng of a scientific instrument and the 
observation of a natural phenomenon. - 

J sec*** OS the segments, the teacher al ludes , brief ly 4 

and XLVr .VA n < Ce ?<* tW \ en the * ant0n destruction of life-forms., 
?hf If utilization for the purposes of education and research 
IS \ST 1ty V her "■■•■»* suggests that It may have been latfSp 
one communicate humor; the issue 1s nonetheless an important//:: 

- 

' " ' V ' a t * 

Teacher 5 devoted the end of the fall semester to jcell 
types.- Following Christmas, four weeks were spent on plants, 
including bacteria, followed by genetics 2nd the Heredity of 
Plants and animals. The year ended with bones and ouscles, :'• tach 
topic began with students reading the appropriate thapter ^ trort?: 
their textbook, an* answering the review 'questions. Teach** x 5 ' 
presentations and laboratory actlvl ties occupied the rnst dt 'the! 

J2Sl C# ^ *1 0M b ? a verbal review, and/or a review worksheet, and 
test. No homework was^sslgned. .'■*>• " 

■■ t . * •.*.• '•.«'. ■ • • • • 

* nJ^f t*7 "o 0 °" as1on$ of relating for the teacher if Topic 

* During Topic 2. three episodes occurred witlcft we examine 
here. Two of these took place on Da* ,1: one ml note of rela ting 
to science as a social historical process,- fol lowed by one miViute 
relating science, to society and technology. 

Topic 2. Day 1 

TEACHER: There was a man by the name of George, nd Gregory 
ffendel. He was an Austrian monk. And he found alt these traits 

InL JLI2I! 1ng " U k *P eas - common ordinary peas, like you-plant In 
your garden. See back there 1n the back. I've got ny tomatoes 
and my cucumbers and my peppers growing. When your father or 
fSrMJf H* r .° r " hoever Plants tnef r garde n> they're going to look 
l nrt In!^ eSt vaMet ?' And a l«VO* them will go and buy hybrids 
jnd that s a cross-breed between, and that's a cross-breed 

rn!c ee I!J^ a J tS ' be 1earn1n 9 a »out. snap-dragons and 

cows. rabf>its and dogs and stuff like that, 

thTc fw\ nUtCS K Uter ' Te * acher 5 takes nt>-^iii^them,e ^«a in, 

this time talking about the way hybridization is used to selec- 
tively breed varieties of vegetables with desirable properties; 
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TEACHER: Sd, we'll get Into It a little bit, but I don't want to 
get Into It too deeply because, see/ wS're touching on genet- 
ics, which Is Covered 1n your 9th grade biology class. And see, 
all 7th grade Is, 1s just to give you a general overall^ and 
maybe it's aniarea you want to go. Into. There are a lot of 
geneticists in the world that sake a good amount of money, by 
working with different crosses, with animals getting hybrids of 
plants that -grow better for an area than some plants do. If you 
get a chance, next time you're at the store, y.ou look, Uke 
tomatoes, peppers, cucumbers. Now, I'm not sure if I've still 
got my packages over here. Okay, here's an example.' There's 5o. 
cents It costs for this package. This Is a tomato which Is a 
hybrid tomato, which means It's been crossed with other tomatoes 
and they come up wl th a particular tomfeto and they call It a 
hybrid and It's called a beefsteak tom&fto. Now for. example, 
"you've t got different kinds of tomatoes from different areas. 
You'-ve got Moscows, grugers, or bunkers they Call It., . • • 
They produce sooner or later than your normal; toma*toes. Some 
people, like In our area right how. I'd rather plant a tomato 
right now that I * now is going to blblom, ripen, bear fruit In 
maybe 40 or 50 days. ^The closest tomato I could get was this 
hybrid- and this one produces, when you plant 1 1, .from the day , 
you plant It, it produces in 60 days. . . . Mi thin a month 
I'll have f tomatoes popping before »y next door neighbor wil-l> 1 
Because I bought an earlier, healthier, more meaty tomato than . 
anybody else on my>$l Q£k«*; >!.y^.< • * 

Comments , in the first segment, the teacher Introduces a 
famous name from the history of science, In the context of his 
Introduction of, the tojJfc on heredity. However, other than 
Indicating that^Mendel did some work on traits, he provides no 
indication of 'Mendel's Importance or the nature of. his research. 
His remarks might be taken to suggest that Mendel was merely a 
practitioner of plant husbandry] Teacher 5 then Implicitly ties 
scientific terms— "hybrid/ "cross-breed," "traits"— to everyday 
terms which he links to the students' experience— "variety," -M 
"plants*." -a 

In the second segment, the teacher touches oh the fact that 
there are geneticists employed to cross-brfeed animals and plants, 
and that cross-breeding Is often jtone to take advantage of par- 
ticular characteristics that may be advantageous for different 
environmental conditions'* Unfortunately* these ideas are pre- 
sented in a confused and Inarticulate manner, combined with 
irrelevant comments. Teacher 5 characteristically drifts from 
one Item to another when lecturing his Students, In a 'stream of 
consciousness' manner. 1 They'll kely consequence here Is that stu- 
dents remain uncertain just what the relationship .Is between 
tarix > sene-tic Search and Its practical implementation. 

-.v ; .'*«' . ••■ *• ''. ' • '• ',,;„•' ,■ •.„. - ... 

totft *,>&ay * •••*>.*.• 

The tea 6her leaves the classroom while the students are 
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working on a series of questions oh genetics. He re-enters tn* 
roo. dresses i n a brown abnk's robe, the hood over ni s head. ' 

'TEACHER: Jjey, what do you guys think? 

STUDENTS': £fhey moan and groan.3 Oh, coae\on, LTeachef 5]. 

-TEACHER: Well, that's what Gregory Lsicj looked like I had to- 

I touldn t find 1t. so 1 had to go to «y skeleton closet. 
-Gregory Mendel was an Austrian aonk. Reaeaber. I told you that. 

STUOENT: Mendel wore glasses? 

M«S M »5 : .^VcV* th0$e " ayS the »> ore -onocles. ,.«d I eo.lto't 
STUDENT.: Wny ais^ou dressefr up like that? % , < 1 

Cowaents. The teacher again seems to be atteaptlng to/ 
N ' l^^c^^ 0 ^"^ 1 as a ^9"1t1cant figure in the science of 
-* to ll Sl'tartSfJIy of^resenta^fon. although* Intended 

to.be entertaining, detracts the\&idents froa the work he had 

- f«lH.? wl'tn' ni?V: i yr ° aM a * d *H99est that they are 

faaillar wi th. hls^style — and unappreclatl ve of 1 t. The teacher 

^ 'I?!!* * P f e V.Ji>! treating * s1 tua v t1 on i where he can -bring 
history to.lif< by play-acting soae of Mendel's activities and 

' I?" 5 ' \Z UC S thlS ne * er occurs ' and the peri od?on- 

V*1 U 5k"l * r 1l>a1d and^any distractions. At one oplnt ' 
Iffr^i 5 referSwt0 Mende1 as an Australian aonk. a nd> Hi con- 
sistently uses the naae Gregory. TeacHer 5 also calfivl/S 
^!I!-5! r f r? B f"^ Spring class and talks with Ala J* lulin / , 
•IS? J:* Flna V«y» he int.rodiuce.s arevleiT of a works hist tug stud- 
ents had completed. The observer noted that until tha reViaw 

* tilnl' Per1 ° d h4d 5een «1tft-.1.ur?«p- 

^^^^ * A 

- ^ • ■ « ,g< Tf Teacaer ,6 . 



s 
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Jl a f!*I 6 1 S ?. ns ArucYlon was oullt^around the textbook. He 
had his students read a chapter tr^oa the text, outline It, and 
^vVtcV? ef ;t y fl ^stions at the e'nd of the .chapter. ■ Lecturing 

a?W- S %^t£! ,|y :iS thC ^ e ^? 1 e n ^supple»entary 1 K nfora- 9 
jyj? n * ta ^J^; usfed » occasional 1> to Illustrate a specific 

*i> rt ; T ^H C ^^P^ n n d ^ acUr1a i aR<i . v 'rusei; toj>1c 2 concerned 
t «t 5fi*> Outing both topics the only recorded episode 
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tea c fter 7 . • 

■ / * •' \ t 

.Teacher 7 built* most of Ms lessoni around* verbal presen- 
tations and laboratory activities, using the textbook only as a 
slnor resource. Students kept track of their activities In a 
folder which t,hey turned 1n for grades at the end of each topic. 
Quizzes and tests werte relatively* 1 nfrequent, with a unH Rst 
given only evefry 3-4 weeks for ob jec ti ve- gradl rig. Hoaework was 
tfot used. 

• * * 

In the first topic, .on ecology, this teacher related to 
science as a. reasoning ptocess for one minute op Day. 8. during 
Topic 2, on genetics, tnere was a single episode of relating on 
Day 4. * 

Topic 2, ©ay 4 • 

The teacher Introduces a lab on mitosis. Although' he spends 
the Majority of tlae explaining content, he remarks on the diffi- 
culty of science as a reasoning process, alluding to discovery , 
not by direct observation but by interpreting reactions: 

TEACHER: Page 514 talks'about soae of the things they found are 
on these chroaosoaes that you saw. Now reaeaber you saw thea 
Magnified 400 tines. They have been able to Identify on those 
cnroaosoaes wh,at the. genes are Bade of. Now rs top and tltlnk about 
the work that was Involved. *n fact, the Nobel Prfae w#s given 
to Watson and Crick, the two men who* d1 stove red what the gene was 
aade of. And It took y£ars of ^experimenting with these things. 
Most of 1 1 by seel ng reacti ons and seeing what happens, and 
trying to ptit 1t together, rather than actually seeing the gene. 
Because they knew Vrtfat a gene was aade of long before they could, 
see what the gene looked like. Through experimentation. The 
gene 1$ so stall It's very difficult to see. If yoii took one of 
those little strands that you saw, each little strand aay contain 
thousands ofrgenes, just a .section 3f 'that. You've just seen 
that they were doubled. They're just very, very small and hard * 
to ieev And so you had. a hard tlae, as you think about this, you 
find out. that someone had jo put a lot of tlae and study Into 
figuring out what genes are made 'of. 

Coaaents;- Certain characteristics of* the reasoning processes 
characteristic of scientific Investigation are touched on here — 
aost notably- the idea that Inference based on the results of ' 
experimentation enables researchers to go beyond the . Halts of 
simple observation, particularly what Is apparent to the naked 
eye. it's not certain, however, that. Teacher 7 gets this across 
when she aakes a distinction between what a gene Is "aade of and 
what it "looks like,". particularly since a central p<ffnt of, this 
episode 1s that the gene can't be, seen. 
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Oyer the course of the«year, Teacher 8 taught the followinn 
topic fol ?o"-eS » «7«??»r*?ii*»?*' tj"11y lite-education. Each 

T n „^ T ? ere . , ? e r' "° 0CCasl0n * «f relatlnj tor this teacher in " 
d?Slst1 1 ;e%J i C ;er C the D r e A P '* 0t1S J S -, ln l0 ' ,C " «• • ^ ^^e 

ot one * ,nute ,6r ••• ; " 

« 

Topic 2. Day 3 

»ery iiuie toddlers. They can choke; One-reason ?« 
haps they don't chew their food as well as the! &E™i2 JL P 

■llctlll alcohol KTW'A ttt dr1 "" 1 "« t0 » " "lull"' 

rer!eT«ci?„° n h0 lo 1 slo. ,I oo r wh Siint M- **" m * * 

; 

He goes on to talk about the Heimlich maneuver: 

* > 

•UACHER: We don't have a first aid class at this school V* 
c;rr1§|f pV^^ 

Enough* he f ees"^"^. 'V^* "I ""'"VerThf.seirf^ven 
uu S n ne oescrthes it as slnple and recommends that everyone 



* 
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J Teacher £ , ' „ 

r 

Teacher 9 started the year w 1 th a topi c on cheal stry , si ace 
he believes that this Is* the Oasis tor an understanding o* life 
science. He then taught a series of topics on the human body, 1n 
alternation with topics oh plants and plant evolution. Zoology 
and animal evolution ended the year, with an Inserted topic on 
the circulatory systea. Teacher 9 felt that Inserting topics oji 
the hunan systems helped to break monotony and maintain student 
Interest. \ 

Each topic began with a series of lectures, and then pro- 
gressed to various lab activities whlcjt were selected to Illus- 
trate the topics discussed. Lab write-ups were seldom required, 
though lab sheets were checked and graded four tines a year. *A 
test tended each topic. . . • * > 

Teacher 9 trel a ted ' sclence^and society for two minutes on the 
tlrst day of Topic 1, on cell structure and function, and related 
to science as a social historical process for one alpute on the 
fourth d,a y of Topic '2, on the hunan circulatory system, .Here, 'we 
prVsent the latter episode. . 

*» « « . „ 

Topic 2. Day 4 

TEACHER: In early 1900, even In 192$^ they didn't know. Hey, 
we're talking about 60 years ago. Hey, we're really kind of 
y~oung when It cones to knowledge. People get transtus1ons-*th1 s 
person could get .Into an automobile accident, and this other 
person would oftek to give Mn blood and they would put bin on 
the operating . tab1e\ They'd put then next to each other 1 fke 
that. And the one that needed the blood dies, and they couldn't 
understand *1 1. And tftey did 1 t to someone else and they lived. 
They couldn't understand why until they finally got down to 
finding out about the protein that wa* In the blood, and that's 
wnere your blodd typing 'caae In. Then they found out, just like 
Isafd, AB can receive from anybody but can only give to Itself 
because you can r t give AB to 0. 

• ' . ' ' ' - ' '', 

Comments . Teacher 9 draws attention here to the rapid pace 
ot~ 1 ncreased understanding In the biological sciences. He notes 
the comparative youth of the biological Sciences. He also tacitly 
notes'the way that research can be motivated by problems which 
develop in , the course of practical endeavors; In this caW, the.- 
need to give blood to accident victims. However, his description 
of the logic behind the discovery of blood types, 1$ short and 
muddy. t V 

I . t 

' / • 

■ ' , 3 - 30 '86 . 
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nit Irh^ c^iWY°i ,ecture presentations ajid notetak1-ng\ i 
X i k ? ^^^^T6 ft b o o k s were used as a resource tor some 
iSIfT'^iW a1K > abs or ^.onstratlorts were usually e»- 

t«nir Th )^!!^?L^ d tv three e P 1so ^ °t relating In the first 

second ^it^iS?I^L d1VlSl0n dnd bit none In the 

second, whTcJMfth^fAd tire human circulatory and**skeletal sys- 



tems. . " 

* 

Topic .1, Day 5 



The teacher was aiscusslng with the class their answers to '1 
set Of ques tions they had worked on after readi ng an a^u^e on 
the work ot the bi ogenett d st Barbara McCHntdck; * r " CI * 0n 

TEACHER: Okay* fir* of all, does somebody, want to volunteer ail 
answer for number one? Whojs Barbara McCHntock? v °' u,lxeeF 

^yACK: She Is an' 81-year-old scientist. . 0 

^TEACHER: Okay, *An you make that a little more com&Vete by - 
telling me^what s-he studies? H • • J 

HACK: She studies genes. 

MACK: .Two decades. ..•**" 

TEACHER: v it's /actually four decades. Yean, the discoveries 
tJl^ e c, t1n A Cred1t for actually made some t1»e ago. but now 
VtVL V*i rt1n . 9 to understand the importance of her discoveries. 
Okay. Number two. What did she discover? " 

plfce^ She . d1stovered . tnat the genes In corn don't stay In one 

TEACHER: otcay, right. She discovered that genes, particularly 
te.&KL" 1 " $ T t tM y { '9. don't sW In oh'e puii? We've 

,1 iV eS ""'? "* "liteo about then Yn nere as little 
bu£VcVh?<?!&w? nned " f 1n * iferta1n <"-<ler on a cnro.oso.e. 

on. 55 a J .» - ... * ' S ° Be 9eneS can ■ 0 * e ' rl91 "- can "ove fro- 
one Place- te another on the chromosome. -That's what she disco- 
y c r c q , 

j The discussion* turns to the importance tni s* work may Have 
for an understanding- 6f cancer: / 




TEACHER: What*they tMnk may be possible is tha,t maybe because * 
genes are capafine of moving, according to Barbara HcMintock, 
. that this may be; one method that cancer gets started in the 
normal eel Is.' - 

DOREEN: .What starts the gene jumping? 

TEACHER: I don't know: maybe some genes do, maybe some don't, 
but scientl sts used to think that genes stayed al 1 In. the. same 
place, and what she's shown Is that ttrat may not be true. 

Comments . The teacher communicates to the students the 
notion that individuals can be responsible for scientific disco- 
very. His emphasis on the length of time Barbara McC11nt;ock has 
been working may suggest to the students bo.th that scientific 
researchers make personal comjni ttmen ts of time and energy, and 
that rewards and the recognition of the peers are not Immediately 
forthcoming. The nature of a "discovery" Is not fully or explic- 
itly developed, however, in terms either of the nature of the 
research program which leads to it, or hOw .1 1 rel ates to the 1>odV 
of received opinion it presumably ' conflicts) wl'thr 

The teacher talks of the [findings according to [HcClln- 
tock]," suggesting the per*onafl natureirf-^scienti f 1c discovery, 
but his words are also opeju^to £he interpretation that scientific 
.tfceory is simply a matter of personal opinion, and the students 
fflmay, have been misled here. The link which Teacher 10 suggests 
may hold between 'jumping genes' and cancer is alsrb nor elabo- 
rated; tacit here is a complex story involving gene expression, 
mutation, cell metabollcs and cell division. 

a ' 

Teacher 11 



{his teachrer ^began the school year teaching, a topic on human 
Body systems, and'then moved on to ecolbgy and the environment. 
She began the next Semester^wl th a discussion of plants arid ' i 
animals, tracing their evolutionary progression from simple to 
complex forms. The year enjledwith Several weeks of drug and sex. 
education, as mandated by .the State of* Qal 1 f ornfa. 

Teacher li's two episodes of relating to science, as a rea- 
soning process jj|cur red during Topic 1, which concerned eJoUgy. 
Both .epi sodes focused on the/cpnversion of scientific units. The 
first concerns conversion -from degrees Fahrenheit to Celcius; the 
second from centimeters to inches.. 

Topic 1, Day 2 

TEACHER: . Eight hundred centimeters sounds Hie 800' inches, but . 
'it's actually about 300 inches of rain. C£he goes on to explain 
that itJie easiest w^y to change centi me terf to inches is to "divide' 




by two and a half. J It's 2.5 centimeteTs per inch. .1 was show- 
ing people in the last period. There was one area. I kit 
was the desert, that gets 26 centimeters. It gets 25 centimeters 

?I. JJV T dr ^ 50 you take 25 centimeters a*d di vi de by 2 5* 
You Hnd that 25 centimeters of rain is really 10 inches You 
can do the same thingwith BOO centimeters. [She carriei o t 
th s Qalculati.on on*the chalkboard, and demonstrates till' ul 

ihlvl .7 f close ^ , 300 "ay, t"**'* tk way You do it. 

That s as far as we're going to <go today. We're going to spend 

the rest of our time writing down facts ' 

Topic 1, DtfyN * • * 

Ih^ H ^ : ^° \l '»o» look *» the two ther.ometers. you'll find ' 
lil ^ °Vf. te,s1us s '"e '* fe same a.s 32 on the other 
side. Vour.book says that if you lived up in the northern cart 

area's" tnaV the* hs" h $ < V? ' " ^ fen n van £ .New York, ' tL, 
area is. that the highest temperature, in the summer is 20 dear»£* 
Celsius. Which-souods kind of cold iVyou're taTkfng about 20- 
degrees but. if you find 20 dei ree.s 'tel si us on tfte therio»ete 
and look across *rpm it. it's pretty close to 70 So they Ve 
saying the average^ tfemperature 1s 70. So by locking across vou 
' olhVr th % rela ' t1<VnSMP b6tWeen 0nq ' klnd of ^rree 9 a a n C d the ^ 

' V- * • • r ! " 

The teacher\passes the, thermometer around the dasV. - 

w5 V k : k 1 •TJ t0 ask y ™ S0Be thirt r . . Okay, on* these Xhe \ umbers 
rat* \? Kre. ^9"t? LHe point* to the" two scales.} Ho£ % 
come there's numbers on both sides an* they're not the same 7 

TEACHEH; -Becausfc one side Is Fahrenheit and, the other fk *ei- k 
s.Us. There's tw^uYfereht way* you can read therdoo'^Vrs! ' 

STEVE: HhatA the -d.i f ference^ , * . ^ ■* 

ISSItff";/V.!? ,,i haS freez1n 9 a't-zlr^ decrees.' lt ; s a. nore' ' 
STEVE:' tlnterrufcting] It's. 75 deg>es, right niV " X 

TEACHER: . If you're ho Tdi ng >on to f U'sT probably going 'to aet 
warmer too becaufcT or your botly fieaf. -Celsius is th e scien- 
11 H% Way scfe * tis *s ^e. . -F : anr^nheit 1#the way yoVve been 

dW^* /hen everyone t^Rs degrees, w.^n ^e'Wea German ta?H 
degrees, he obtiously means Fahreiihei t. WheT you start talkinV 
science. Wre going. to get i^o Celsius, so to make a c^rrell- 
^o°w n, bo°th y t0 ""V V 1 ?* '** toyou *- a thermo«\teV wi fl - 

DREW: Whicn ltarted;f i rst ..^eTsi us qr Fahrenheit?"- 

Jfi^k W)e11 '" 1f '-M? Jo«^*t-*fKlti the encyclopedia/ you'll - 
find there was a matf^iamed /ahrenhei v.^nd they named i t a fter 

* . v . . . < * . ' - i ' 

* * * • * . • 'i 

• • * - „ *\J. • 

• • • • • ^ ■i . 33dE • \ "". * 
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him. ftelslus, I don't know. s 

. * ■ • . • . . . 

' Comments . In these two episodes, the teacher conveys the 
impression that there are "real" or "obvious* systems of measure- 
ment — inches and degrees Fahrenheit -- jwith each of which/she 
contrasts ^"scientific" system centimeters and degrees Cel- 
sius. While It Is true that the HKS (Heter-KI logram-Second) 
systen of scientific measurement employs centimeters antl degrees 
Celsius,' this is hard.l.y because these are more "scientific" ways 
of measuring. Furthermore,, many countries, Including most of 
Burope, employ the metric system, as their everyday, "obvious* 
system., tfhat is notably absent in this episode 11 any implica- 
tion or statement by the teacher,, that the two measurement systems 
are equally valldt. but perhaps differ in their comprehensibi 1 1 ty 
or ease of use. As a consequence, the arbitrary or conventional 
character of systems of measurement, which Itself Is a central 
component of scientific reasoning, is not presented to the stu- 
dents. *ton the contrary, they are being. led to think that some' 
systems are' more ."real" than others.. 
* » ' ' I • ' 

> 

* Conclusion 

•> * " ' . . * . 

The Initial results of this portion of the study Indicate^ 
that the participating .life science teachers generally use a 
typical pattern of academic modes of instruction, relying heavily 
*on red tatloo, yseatwork, and laboratory exercises. When teachers 
present academu in^mrrmation to the entire class, largely through 
recitation, they- rarjdy, If ever, make expl id Preference to the 
historical, reasoning, social, or attltudlnal Implications of the 
subject matter. Given this 'f 1 nding, several questions seem of 
"particular Interest for further analyses. First, It will be 
. interesti ng" to determine whether or not students' curriculum use 
'and actual work assignments also reflect a lack of emphasis on 
the relating components of scientific literacy. Second, given a* 
very low incidence of using relating components, It will be 
i ntej^sti ng' to see. whether 6venr a minimal use of these components 
-accounrts, for any differences in student outcomes among teachers. 

{ In te»rras of our .i n terpceti ve account of*the qual\y of the 
relating episodes, it is possible- to draw a composite summary 
picture of the way the teachers we studied presented these 
components, of science to their students. 



Science as a Social Historical Process 



Several teachers emphasized that our scientific understand- 
ing of, events has changed over the years. Since the topics 
^.concerned biological science;' teachers were able to remark appro- 
*p>ri'ately that change in understanding and practice have been 
rapi d. ; > • 

There was also a focus on the contributions th'at Individuals 

^ • *■ - w " 

-3.34 * - 

90 



ERIC 



% 

make to scientific invention and discovery. Indeed, it may be 
the case that the role bf individual scientists, and of their 
sudden insights and discoveries^ pas overemphasized, and the. 
contribution of patierMf, organized teams of researchers given 
insufficient attention. The reason for this emphasis appeared to 
be V°-fold. First, teachers used the rhetorical device of 
personalizing and individualizing research and discovery. The 
most extreme example of this was Teacher 5's dressing up as 
uregor Mendel. Second, teachers seemed to subscribe to a 'oreat 
person approach ta the history of science; naming Aristotle, 
Pasteur, Watson, Crick, McClintock as milestones of progress. 

* • J^aP?. be cause Of this focus on the role q4 Individuals in 
scientific historical change, the teachers generally did not 
cojivey any sense that there are scieiftlflc paradigms, and that 
science advances through resynthesis and new discoveries, and 
through the work of scientific, collectives as well as Individuals. 

There was "also a simple sense of unalloyed scientific pro- 
oress ; as though older conception* of the world--or, more speci- 
fically, ,of reproduction — were simply 1n error, and that nothing 
had been lost by their -abandonment. A key component of the 
scientific enterpri se is* tha t Its; practit-i oners scrutinize their 
firvdings and theories and argue ffhelr superiority over competing 
or older positions. Yet the superiority of contemporary scien- 
tific accounts was simply assumed by the teachers, and no ex- ' 
plicit arguments were given, or criteria presented, for conclud- - 
ing that scientific inquiry inevitably leads to truth and practi- 
cal benefits. The way these teachers' tacitly jus tt f ied-what 
they taught wa,s usually by appeal to authority, rather than to 
logical and rational evaluation. 

Science" as a Reasoning Process , 

There is controversy among philosophers and historians of 
science over the precise nature of scientific reasoning: is it a 
hypothetico-deductive -process of attempted falsification (e.g 
Popper, 1963); or is it, rather,, inductive and creative (e.g*' 
Kuhn, 196?); or is there no one 1 method, but a variety of 
approaches, all equally/valid (e.g., Feyera,bend, 1978; Lakatos' 
and Husgrave 1970) In general, there has been a shift from an 
empiricist philosophy of science, which saw scientists simply 
describing and recording a reality independent of their efforts 
to a constructive philosophy of science, which sees data as 
structured by prior theorizing. 

The teachers' episodes of relating science as a reasoning 
process reflect this controversy. They seemed unsure whether 
experiments. were intended to prove theories, falsify them, or 
merely provide support for them. Are major, scientific Innova- 
tions --such as the "jumping gene"— inventions or discoveries? * 
What are the differences among hypotheses, theories and ideas? 
And, what of differences among observations, descriptions and 



concepts? 
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These issues are complex ones, and are likely beydnd the 
grasp of the typical seventh-grade sctence student. Nonetheless, 
it seems unlvkely that these students are acquiring even a funda- 
mental grasp of the.iscienti f ic process which would enable then to 
move to a greater sophistication of understanding in, later grades. 



Science and Society/Technology ■ 

Most of the ' teachers' episodes of relating this aspect of 
science were brief, and concerned either with the appearance of 
the topic under discussion in the students' own experience, or 
witii the positive benefits that science had made in the broader 
society. There was little, if any, discussion of contemporary 
controversial matters, such as recombinant ONA research, the 
reduction in gene variation due to selection of single stocks for 
cultivation, the impact of technology upon the environment, and 
so, forth. Again, these, issues are complex, but they ar.e not 
beyond the understanding of seventh graders,' or without interest 
to them, if presented correctly. 



V 
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CHAPTER FOUR 
ACADEMIC TASKS ASSIGNED TO STUDENTS 

This chapter discusses academic ' tasks' used in this samni* 
seventh grade life science xlasses. The discussion focuses'™ 

k .r^^i rWte I fc ° f " ta k ,ks <e ' 9 - demands! sc?en- 

ifl ^v?I nliZ ° a) : and J 0 " tn * y are a PP^«d m the classroom. 
As Doyle (1983 notes, the defends Inherant in tasks play a - 

JIKJI!"!* r ? le 1n d1reCt *«S^tudents' attention to particular 
aspects of science content, as well as in specifying the level at 

?«5i.Ji B 5!!J P Sh ° Ul r pr ° CeSS that *^or.tt1on In^addltion 
^acadeBlc tasks are the cornerstone of teachers' accountability 

thC ,ear ^ •r <P "M«f s'tu'Senis*' 

c^tilll? ?af r r Vle . W T 0f acad «"*« ^sks consists of five major . * 

sections: (a) Task Types and Their Usage; (b) Task Demands (orob- 

em level and mode of response^; '(c), Orientation to Iclentific 

Literacy; (d) Task System Congruence; and (e) Accountability 
^ys terns* / • 

in ,.1"; d *? a "ere compiled primarily, fro». instruments included 
in the Curriculum Content Analysis packet: Laboratory Activity 
Levels. Orientations and Levels of Worksheets, and Orientations 
and Levels of Tests and Quizzes. Observers co.pletefl these 
questionnaires In conjunction with each lab. worksheet, and exa. 
that was assigned during the observed topics so that bisic ads- 
cript ve information could.be obtained about each task 
tionarinforaiatlon was drawn fro. the narrative Records Science 

the .easuresj" 5 - <See * for a complete description or 

^ Task Types and Their Usage 

rnnrJ^ifti 0 /* 1 * °J the acadeB "'c activities observed dur i ng the 
course of this study ca* be subsumed under one of three General 

ill ?!h2 I V\ Exclud *"9 optional or extra-credit assignments 
128 Tabs, worksheets and exams were analyzed across all eleven 

elegit* th a es d e b t° a t s h k°S S€rVa , t10n Per10dS ' A ^ilYVefil flic l oV . 
"on °o f f llVl^ U ' " ecessar > be ^* beginning a dis«s- 

tip, itft!!" a i?r y a4 « 1 5 n ";«tt are typically 1n-class. group activi- 

e c UrnE.**??."*! V ac V. vel * Participate in tHe leaning 

or science content le.g.,r view slides through a microscooe ~* test 

«pf??«T , -«522X" t # 0t ? 00 *' e tc.). A range 9 of Sneor^cli a*nf 
lcil»luL*lZ e i % 5 0f sc1ence can »>e emphasized. Including (a) 
scientific techniques or procedures (Methodological): lb I tie ' 
discovery of relationships, or ^events (ObservaUonM /Exploratory ); 
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or (c) the testing of specific questions or hypotheses/ (Fact 
Gathering and Hypothesis Testing). Assignments, sucte?s work- 
sheets, drawings or lab nanuals, are often, completed in conjunc- 
tion with lab activities. A certain level of knowledge about 
procedures and content is some tines a prerequisite. 

Written Assignments or worksheets not used In conjunction 
with labs are llkelytto comprise the bulk of tasks assigned to 
students. In comparison with laboratory activities, worksheets 
are more conducive to completion outside the classroom (i.e., 
homework), to coverage of review, as well as new material, and to 
.non-interactive (solitary) seatwork. Like labs, however, Work- 
sheets potentially focus on a range of aspects of science content 
and- theory and can require various modes of response {e.g., 
labeling, short answer, drawing, essay, etc). 

Lastly, exams are important indicators of the learning de- ; 
• . mands placed on students. They are likely to be conducted in- 
1 class and to require that each student tap only his/her own 
VJcnowledge of the topic (i.e. "closed-book" or non-interactive). 
Traditionally, exams* are administered for final assessment pur- * 
po\es after all pertinent topic content has been covered. How- 
gxet , they can also provide feedback on a student's progress as 
well as guide studying, during the topic. 

Table 4.1 presents the percentage of each 'task type (labs, 
worksheets^and exams) assigned by each teacher.~duri ng, the two 
I observati on Periods. •"."*■ 

For Topic 1, seven of the eleven teachers ^63$), included 
tasks o,f all three types in their curriculum plan. As expected, 
worksheets comprised the greatest proportion of assignments over- 
all (44.3$), yet two teachers did not assign any worksheets (7 
and 9). Labs were used next most frequently on the average 
(33v3*K jis signed by 9 of the 11 teachers.' The slight preference 
for worksheet assignments is also seen In the f ac t'that 6 of the 
11 teachers chose worksheets as their most frequent activity 
type, ' whereas three teachers (5/7, and 9) used labs more often 
th*n worksheets. 




. Although exams were the least frequent of the task types 
during Topic 1, all teachers administered at least one final or 
"end of tbpfc" exam to assess students' overall mastery of the 
topic content. Only dne teacher (Teacher 4) gave a quiz during 
the topic (Day 4 of &t, (This task consisted of ten short answer 

?uest1ons and took 10-18 minutes of In-class time). Note that 
he end of topic-exam used b-y Teacher 5 was Identical to the 
'worksheet assigned as homework four days earlier. 

Turning to Topic 2, slightly fewer teachers (45.52) Included 
all "three task types In their class's work system, in fact, one 
teacher (who had used 1&s* worksheets and exams with equal 
frequency - 1 each - dujug Topic 1) did not require any tasks 
for Topic 2 (Teacher 6).^Aga1n, worksheets were used with the - 
greatest average frequency (50.7$) and were the preferred talk 
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Table *.l. Overview jof Task Types: Percentage of Labs, 
Worksheets, and Exams Assigned* % 







TOPIC 1 . •; ; 




TOPIC. 2 

*• 




Tchr. 


Labs - 


Work sheets 


• 


Labs 
p*^^ — 


/ 

Worksheets 


Exams 


1 


23.6, . 


57.1 


14.3 


IK A 






2 


15.0 


70.0 








18.7** 


3 


o.b 


80.0 . 


20^0 


10.0 


60.0 


J 3Q.0 


4 


28.5 


43.0 


,28.5 


0.0 


" 66.7 




5 


50.0 


25.0 




0.0 

• 


50.0 




6 


. 33.3 


33.3 


33.3r * 








7 


75.0 


o.o s 


25.0 


^ 50.0 <' 


.25.0 


• ■ « ' i ■*/ j 


8 
9 

* 

11 


33.3 
86.0 
20«0 
0.0 


33.3. 
0.0 

v 60*0 ' 

r' " 

> 80.0 


3 M 
14,0 

> ■ 

* * 

20i0 


75.0 
tf'O 

. o.o. f 
20.0 V 


0.0 ' 
cn a 

>"57 N 0* 
6olo 


25.0 
* 43.0 


r 1 


* 

33.3 


44.3 I 




18.3 


50.7 • 


31.0 


t 








• 


* 


• 



*A11 extra-credit or optional assignments have been excluded, 
♦♦Final test Identical to pretest. 
♦♦♦Final test Identical to* worksheet. 
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type for eight teachers. Laboratory activities were assigned 
much less often during Topic ,2> and only two teachers (7- and 6) 
preferred then to. worksheet assignments. . . % ♦ 

The overall frequency of exams was si Ightly higher iftfHrtg- 3l 
Topic 2 131*) than Topic 1.; Except- f d*r '■J^t^r^'^^4ii''t^^^% 
sake any assignments' that were col Tected)/ all tea<?h#fs ieq<fir£d 
that, students, ta^e^n^exam at the end of the topic, and teachers 
IX 2. and 3 assl5«e<l qui22^s during the topic. Us noted in Table 
4, however, on. twfr occasions, these assignments were "pre- / 
'tests 1dent1ca-l iff content and format to the end of tfte topic *". 
exam. Each was given on the first day of the topic and were' j 
either "not graded" or evaluated on a "comp le*ted/not~comp Is ted" > 
basis. (See Accountabl Tity: Systems for m^^ | 

ers* e^uatiye. crj t&?fa*i.. .a*-. •• ...^x:,*:.::; i?cr.r : t.:': 

assessments, Teachers re; 14 e<l pr1 mariT/ '^.^ ! 

;<wppU*e*t*+-.f^ VabsV^ftfci^iy i^m^offi^. This. 

preference may be attributable to pragmatic f actorr" (e»g,:. Tabor- - 

_atory as si fnmeots require more set-up time and materials than 
wprksheetifli ATtern'atlvely Ur perhaps additionally), worksheets 
are • ipor jmii#r*i1 ; y? ZpplteMMtSfo;*... range >f c6n tent areas, they „ 
need n^l' require in^class time, and .they can' s&rjte t& Introduce 
as we! V jm; re*,**'.* :topfc s cowteft*,' Tables 4.2, ajd 4.3 explore - 
tffese latter" possibilities.- 

,TabflJ>4.2 presents. an overview of task, types by five major 
topic j^nteirt areais: Protlsts or Bacteria and Viruses; Human or 
Anlmaf Systems; Genetics /and/or Cell Structure; Ecology; and' 
SpoHgeVs ancf to>l en te rates or 81>i4s and Mammals. The average 
.percentage of^labs, worksheets and exams assigned, 1s" shown for 
the number qf teachers covering each content area. 

' >;.T,V ' ]..... • ' ' ' . ; t ■ • 

■ The iHroportion of exams, remained fairly constant across 
topic, ranging from 18-281 (average * 22%); however, the ' 
frequency of lafrs a nds^work sheets appeared to be sensitive to 
shifts in topic /contents For example, when the topic concerned 
Cell Structure or Genetic*., laboratory assignments comprised 
almost half of the tasks (42.3%). They were assigned much less 
frequently on the average for the o,ther topics (16.2%) and not at 
all for topics concerning Sponges and Coele iterates or Birds and 
Mammals. Even though worksheets were used during every topic- 
area, the average percentage varied from 384 with Genetics apd 
Cell Structure to 801 with Sponges & Coelenterates or Birds * 
Mammals. ' • " A 

Table 4.3 outlines the use and coverage of worksheets* for 
Topics 1 and 2. In general, worksheets were complete? during 
class time, although $*u4#k4s ^ kere i sometimes encouraged to tax*, 
home an assignment If they needed extra time to complete It. 
Rarely, however, were worksheets intended specifically as home- 
work, as only two teachers tn Topic 1 and three In. Topic 2 did so 
for 6ven a portion of their exercises. In addition, only 221 of 
the worksheet assignments allowed students to Interact with . 
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Table 4.2. Overview of Task 'Types by Topic Content Area 
'Percentage of Labs, Worksheets, and Exams Assigned 



* 



' 1 

Topic 

* 

\ « 


. No. 
.of " 
Tchs* 


Labs 

r 


Work- 
sheets 


Exams 


Protlsts, 
Bacteria, 
and* VI ruse | 


6 


29.0 

4 


45.2 


25.8 


Human or 

Animal 

Systems 


6 


, 13.9 


p. i 


* 

'28.0 

*. 


Genetics 
and /or 

Structure 


c 


# 


38*5 




Ecology 

* 


. 3 


22,7 


59.1 


18»2 


Sponges and 
Coelenter- 
ates; Birds „ 
and Mammals 


2 


0.0 


ao.o 


20.0 

x 0 



Total 

V 



22 



♦Refers to the number of teachers xoverlng 
that content area of the 22 possftle topics 
(11 teachers x 2 topics). 



Table 4.3,. Percentage of Worksheets by Classroom Use and Coverage 
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New 
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♦Only 


1 In- 
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Take 


Work 
Only 


New 


. Review 
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80 




i 20 


80 


20 
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• 
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11 . 
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100 
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83 


. 17 


100 
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* 
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83 


17 
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75 
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100 
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100 




100 
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33 
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33 




100 
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50 


50 
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100 
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.100 




% 


100 




100 ' 
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,100 
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100 
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100 
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100 




8 


100 






100 


» - * 
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100' 
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100 
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• 
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100 




11 


. ioo I 




. 1 
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50 


,100 
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, others while completing then. In contrast, labs required micro- 

discuss the assignment with their classmates. Of the 31 labs in 

ft 1 ! *J!' 1e ' 28 °: 90 '^ f1t pattern. Therefore. 6Vt types 

of tasks were used primarily as In-class .acti vi ties eveVthn^h 
worksheets are Inherently more -mobile" than laboratory tasks 
It appears that teachers' dl sti ngui shed b<i*i*it£ntl**£uu. 

I \li^lS eSe :\ in9 ^ ork$heeU for seatwork and labs o ho e 
times *hen Interactive activities were xiesired. 

ser»ed%?U»rn« t tn C « 0 "? r - 9e ' eo1u "" of table 4 " 3 ' "orksheets 
s-ervea primarily to introduce new material to the ,t„^.», /„ » 

answer questions while reading text chapter)* Hotellr file 9 " 

IVrliXl utni2 . ed . s °«« Portion of their work heets to Review 

introduced in. the text, classroom presentations, or worksheets. 

* t 

.Summary .« * . 

. • -I •••• " 

• ^ Bas'ed^n this brief overview, it appears tlfat worksheets are 
the preferred academic assignments for -these science classes 
Their proportion of the total task system varied I i^th suVfeci 
matter to some extent, yet teachers .«nslsteJt?r?N?«d Sp5S 
worksheet assignments for , wide range of topic coX^ts The ' 

?oDi>M a t° ra i 0ry -ore" sensitive to&ts in 

topic as teachers were more likely to assign labs-iurlnq tobies 

An .examination of the function of laboratory assianments and 
r.° P «m. re »"'^ that i.oth types of task's were ' " I 
IL \i~V >S l act I vltf «- Teachers rarely took advantage of the 
mobility of worksheets.- infrequently assigning them specifically 
as homework. Labs,.oeneral ly^involved group "nterlctlo" whereas 

w!rlsreets nC0 ?n ri a 9 dd d ,ii t " dentS t0 '■«»«■•»» «» Ul« , 

T*fc-i » addftton. compared to labs,, worksheets were more 

' to Mrtifil!ii r 2i"i e ; " ater,il •« beginning of a topic or prior 
( 10 participation ^In. a group activity. , 

an onH 3 ^ 1 ^ f 11 te * chers (except Teacher 61n Topic 2) assigned 
an end of tbplc exam to assess how well Students mastered the 
-material covered throughout the topic. Few task syt Umt i nvol ved 
?:i":: t uM «9 the topic which might- have pr^vrded y supplemen? ^ 
J ion ^performance. On two occasion! pretests lire 

;b"ir«;-r5.jf^s B U! trd,d hot r*" 1 ** 
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Task Demands 

. * <• 
We now turn to a discussion of academic tasks and the de- 
mands they place on students' information' processing and reason- 
ing capacities. Two general task characteristics are of Inter- 
est: Problem Level and Mode of Response. Together, these deter- 
mine the cognitive operations students must 'invoke to achieve the 
required end-products, or goal s specified by the labs, worksheets 
and exams assigned in these life science classes.' 



Problem Level . 0 

The problem 1e*el of a task is defined by what a student 
must do In order to be ready to complete it. Using Doyle's 
(1983) metaphor, problem level can be viewed as the "gap" between 
aninttlal state (e.g., beginning of task) and the desired end 
state (e.g., task completion). The extent of this gap, (problem 
level). is determined by the interaction of two factors'? fl) the 
cognitive operations Intrinsic to the task Itself (e.g., execu- 
tive level decision-making vs. memorization), and (2) the availa- 
bility and structure of resources students tap. to perform those 
operations (e.g., teachers* text materials, other students, etc). 

4 

Laboratory Activities. As mentioned above, labs can empha-' 
size a range of theoretical and empirical aspects of a particular 
topic which can be viewed to pose different cognitive require- 
ments for the student. This range can be broken 4nto three 
general, categories: Methodological; Observational/Exploratory; 
and Fact Gathering and Hypothesis Testing.. Among this sample, 
however, there was little variation In the type of lab assign- • 
stents. Of the 31 labs observed, 30 or 96. 7% were characterized 
as observational or exploratory (e.g., ^obser'vlng prepared slides 
of protists and drawing pictures; using a key to Identify soil 
typesK These required students to apply an observational' 
approach In discovering relationships or events and rarely 
involved higher-order skills, such as. the sy sterna tl c-mani pulatioji 
of. variables. The. remai nlng lab exercise (Teacher 7, Topic 2) 
was methodological and focused on- the systematic procedure 
applied when tracing genetic relationships. Four lab activities, 
used, by Teachers '1, 2, 4, and 8 in Topic 1, provided students 
with the opportunity to "prepare the materials for as well as , 
participate In observations (e.g., majce own slide from cultures); 
however k the procedural or methodological aspects of. these activ- 
ities were not the primary emphases. None of the labs required 
students to apply high-level skills,' such as gathering observa- 
tional data under a variety of conditions or deductively reason- 
ing about hypotheses. 

The demands of^a laboratory activity are. also determined by 
the availability of information from materials presented to-. the 
.students. As conceptual 1 red by Herron (1971), the cognitive 
complexity of laboratory assignments varies as a function of 

■ \ 
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whether the problem , the method for solving that -problem, and the 
so1u ^°" *° that problem can be deri\ed directly from information 
provided .for the student <?given"), o>whether the student mus,t 
Ik]i,?? hls/l l er ° wn decision-making skills, ingenuity, cognitive 
abilities, etc. ( open"). Four levels of problem difficulty 
ranging from total specification of aU components (Level 0) to 
complete discovery. (Level 3) are outlined belo~w. 



Problem 
Le ve 1 





Problem 


Method 


Solution 


0 


Gi ven 


Gi ven 


Gi ven 


1 


Given 


Given 


Open 


2- 


Given 


Open 


Open 


3 


Open 


Open 


Open 



Table 4.4 presents the percentage of laboratory exercises 
for each teacher at each of these problem levels for the two 
observation periods. -In general, labs required very little dis- 
covery on the part of the student, as virtually all of the as- 
signments (30 of 31 or 96.7%) were categorized as either Level 0 
or 1. J 

In Topic 1, 33. 3% of the assignments were Level 0, and pro- 
vided a statement of theW ob 1 em . the means to solve it, and the 
answers needed to complete itie assignment. For example, as an 
introduction to Topic 1 on protists, Tedcher 2 required students 
to locate protozoa on prepared slides, identify structures, and 
label those structures on a vorksfa|fc£. The students were given 
step-by-step instructions on whatl flook for and how to perform 
those observations.* In addition, a^ompleted worksheet with the 
target structures labeled appropriately was provided by the 
teacher. The solution to the problem (i.e. completion of the 
worksheet) simply required that students copy the' answers from 
the model -- actual observations of the slides were not neces- 
sary. Furthermore, this assignment was not graded according to 
the accuracy of the answers, but simply whether or not it was 
complete/ and turned in to the teacher. 
< 

The majority of labs assigned during Topic 1 (55. 6%) allowed 
students to develop their own answers; yet, explicit step-by-step 
instructions were provided on .how to do so (Level 1). For exam- 
ple, students observed and recorded the number of times a fish 
opened its gills in warm and cold water (Teacher 7) or drew and 
colored pictures of protists after observing slides (Teacher 5). 
In these type of lab assignments, the variability in performance 
across student is rarely a function of the individual students' 
abilities, but rather of the lab materials themselves (i.e. which 
fish was chosen or which slides were used). 




Table 4.4. Percentage of Laboratory Assignments 

by Problem Level 
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+ For Topic 2, Level u activities were much more frequent than 
in "Topic i (66. 7%) and only 33. 3% of the labs were Level 1 (Teachers 
3 and 11). Thus, while one might have anticipated .that teachers 
would have assigned increasingly challenging laboratory work as 
the year progressed given that students are- presumably more 
familiar with laboratory procedures, the contrary apjpea'rs Vc>-hYv* 
occurred. * .. >T* .• , 

' . • * • ' * * 

As can be noted in Table 4.4, no lab in either topic presen- " 
ted a problem, leaving th'e.di scovery of a solution and themeans 
to reach that solution*to the student's own productive' problem 
solving skills (Level 2). On one occasion, a teacher assigned a 
Level J lab (complete discovery) during a Topic l unit on br*>- . 
tvsts (Teacher 8). In thisUase. the materials simply .instructed 
students to identify five species of protists.- The stud'ents < 
prepared their own nLicroscojte slides from solutions and recorded 
the shape and\ mo*emfnt patterns of the protozoa they observed. • 
By discovering, the helpfulness of various resources, :"sucn as* 
text, teacher, peers, and t,hei r 'own know ledge 'of. protozoa gained 
from, the worksheet completed on the previ ous day, • the students 
were successful at Identifying each specimen and answering Work- 
sheet questions based on tho$e observations. . . ' . 

, Worksheets. For worksheets, as for labs, problem level is a 
reflection of fane direct availability of information (from a 
variety of resourcesr) needed to. complete the task. As outlined 
by Pearson & Johnson (1978). three categories that reflect" vary- 
ing cognitive requirements of worksheet items can be defined as 
follows: (1) Textually Explicit (Level 1) — the item simply 
requires that students pull information directly (i.«. verbatim) 
from available resources, such as text, notes copied from 'board, ' 
etc.; (2) Textually Implicit- (level 2) the item requires an 
answer that is Implicit in the Information given to the student 
(e.g., text, ^lassnotes, etc.) and thus can be derived by infer- 
ence; and (3£ Scriptually Implicit (Level \3) the Item requireK 
that the student go beyond the information given to tap prior N 
knowledge, general reasoning skills, or other resources. 1 

table 4.5 presents the percentage of each teacher's work- 
sheet task items in these problem level categories for the two 
observation periods. For Topic 1, an average of 95.2} of the * * 
worksheet task items used were textually explicit. For each of . 
these, students could simply transfer the answers directly from 
the resource materials to the worksheet. Level 2 questions 
comprised an average of 4.U of worksheet items and a mere O.bl ' 
of the task items required that stud.ents draw upon tneir own 
experiences or higher-level cognitive skills (Level 3). 

» 

For Topic the average percentage of higher-level items 
increased to 22.8* and 2.3X for Levels 2 and 3, respectively. Yet 
low-level, textually explicit items requiring rote processing 
(e.g., spelling, defining or labeling') were again clearly the 
mo^t typical (74. 9%), (A large portion of the Levef\2 items were 
Punnett squares which requi red .students to £pply an algorithm 
used for determining the genetic relationship betweeiTthemselves' 
J 
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Table 4.5. Percentage of Worksheet Task Items by Problew Level 
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and their family -members.) * 

\ ' 
Hot only did high-level (Level 3) task items appear infre- 

e Vo y anTlll th / n VT ereUS , ed A bUt 0nl > three teacher'Tn Top c C l 
time /♦ i 13 ! Rd Topic 2 (1 » 2 and ' 3) included any Level 3 . 
items at all. As an example of these excep ti ons,~Ieveral ques- 
tions on a worksheet assigned by Teacherf 3 (Topic 2) asked stu- 
nts to describe which muscles allowed the ,body to perform 
tltlVl t\ SU l h J S C0Bb1n 9 "air or disco dancing. To complete 

,na ?he h, S .i S ^ d ?, tS , neede . d to ** Ster tne text "terl a 1 . regard- 
ing the basic muscle functions, as well as reason how those 

functions could be translated into an everyday, yet complex 
series of movements. Another example is the amazingly st&cht- 
I° r m Teacher 1 on a w orVs'hee^ou t 



ecology, which asked students t sugges ways they could HT.«n 
ally conserve eoergy and other natural resource s?* P * S ° n ~ 



Exams. Using the categories of Textual ly Explicit (Level 
\ 'w TeXt V; 1 l y I"P»clt (Level 2), and Scriptual ly Impl ici t (Level 
3) described above. Table 4.6 outlines t^e'perce^age of exam 

iote S tna n t e th h Pr ° ble ! level for the two observation 9 periods" 
Note that the preponderance of Level 1 items, was even more over- 

o B l\ ?V? o f f° r th" aB,S . th ?. n f ° r work ^eets. For Topic T Tn'Ulrlge 
-Vitl that * hC qU,Z ,tenS Were Textual ly Explicit (Level 1). 
2 Onl s If Jff ?f r . Centa9e d r°PP 1n 9 slightly to 91. 7% for Topic 
tl L \. the 11 teacners included any questions other than 

^v e h^ Ch rc «« 1r ?V tUdentS Slfl,p1y verbatim tL facts 

they had* memorized (Levels 2 and 3). 

in:.*????' 1 ! tnat ^ u end of unit test for Teacher 5 (Topic lVwas 
lelcllrl 1 an* assigned earlier in the unit and that 

r ? i included pretests in their curriculum schedules s 
ror lopic 2. In these cases, not only was the fact that the test 
would tap the memorization of the material made explicit but the 
Students knew exactly which particular items wire go ng \o be ' 
tested, in which order, and using irtiich phrasing. 

Node of Response ^ 

Mode of Response refers to the form of the product generated 
when completing a task. As mentioned above, together with the 
problem level of tasks, what students must actually do (e.g., 
define vocabulary words, construct a two paragraph-long essay, 
h! J h 5 , CrU * C \ dl t0 . a com P le te picture of whai various tasks 
AlZnLl ? f a \ tu6 ?r ts intellectual and' creative abi 1 i ties. And. , 
although. a task s mode of response does not determine its cogni-' 
tive complexity, certain jnodes lend themselves to particular 
cognitive operations. 

.ttnn**^ 01 ?*^* Activities. Labs potentially direct students' 
^J-r^I^t L the P/°" ss v of solving a problem rather than its 

D e p 7 r ?t l ; Yet ' in Actuality, written work such as 

completing a worksheet or reproducing what was observed, is often 
assigned in conjunction with labs and tends to become the focus 
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Table 4.6. Percentage of Exam Items by Pro$te«r Level 
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V ^uLniK U \ ty ;- J - J ^ S - e Se - rve as 'teacher's tangibVe recordCof 
a students participation in and completion of t.he activity.? ; ^ 

Of the 31 labs observed, 97S, required that students aeneratP 

aiJn^onii' U6) ° f the la M-*the required written 

* er !- C f ° Bp0Sed of ^ es tions involving one sentence 
answers or identifying ajid labeling structures; 29* (9) of tb* 
assignments asked students to drawV color !■ .ddttYon to libel- 
ing or completing short answer 'questions; and HZ (5) requiredt 

ex n lLde r d W w n r?t?na CO tL 0 : 1n9 - ^ ^ " re no labs £S% 
ituAr fl i " one might typi ca 1 ly .associa te with, a lab 

?ed^es/etc'.). « 0 problero ' Ascription of pro- 

Worksheets. The products students generated while coranlPt- 
ina wor\sheet assignments fall into three major categories Ver- 
bal Restricted (matching, true/false, fill -i n-b lank/ label multi - 

stt^tni ^tLr H ? rt anSWe 1 r,; Verbal ^tended (paragrapn'and 1 ' 1 ' * 
tllf.il' -?k : * ther (numerical calculations, figures, and miscella- 
neous). .The percentage of worksheet task items in each of these 
• three major categories and ten sub-categories of response modes 
(T°o P r c 7)! eaChCr 15 Presentcd 1n Abies' .4.7 (Topic l*) and 4^8 

* 

fioH ?-f S a \ be D 66 "' the "ijorfty *f worksheet items were classi- 

• c and ft, A e % triC T ted ' c rP ris1 '"9 of the items for 
Topic 1 and 80.8% for Topic 2. Paragraphs, essays, and numerical 

th] C t U lL t,0nS , Wer % C ° PSp1CU0USly •bsent-and indeed, it appears 
that the worksheets assigned in these science daises we?e likely 
to consist of items requiring a minimum of -verbal or expository 



popul ar 

Of the 
was included 



Within the Verbal Restricted category, the most 
.worksheet items were "U 1 1 -in . blank/ label quei tions. 
nfne teachers, who used worksheets, this type of item 

y ;! 1 ? r? V <rachers 1n ToPic. 1 and seven in Topic 2. In fact the 
worksheet exercvses assigned by Teachers 6 and 8 during Topic 1 
were composed, of fill-in/label questions exclusively, further 

ll ll LI 1 !?*-,*"**™ U T Sed - w1 * n tne neatest Average frequency. \ 
ri'l ? i f0r Top1cs 1 and 2 respectively. Examples in- 

clude labeling the various bones in the body or chamber n *he 

Te a a r chrr e 4) he %h 10, t and llSt1n9 tHe f0Ur aajor organism MngdoSs 
(Teacher 4). Short answer questions wtpch can.be answered in one 
^sentence (e.g.. "Describe the f unc ti.on of the . c i rcu U 'tor sy< item 

averaL S S^L P 77 V Jf de th , V*° q " ite fr ^'»*- comprising an" 

for ToDir 7 il t //f e w ? rkstffeet questions for Topic 1 and 33.8S 

all of P t h p v.,^f^ fa !" I*!" Were the least ^equently used of 
all of the Verbal Restricted item. types composing an average of 

l.i* of worksheet questions for Topic 1 and 0.8X for Topic 2. ' 

aiiirp^thrt^l' ? 0 r ksheets *** not include questions which re- 

e r l ^"fent to generate a paragraph (at least two senten- 
ttlLlr* tdVs** (at 1 ! aSt two paragraphs). For Topic 1. five 
teachers (55%) assigned some Verbal Extended ite4s. ye*t none of 
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Table 4.7. Percentage of Worksheet 
Tisk Items by Mode of Response (Topic 1) 
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"Table 4.8. Percentage of Worksheet 
,^ Task Items! tJy^Mode of Response (Topic 2) 
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these required more than two sentences. In addition, these items 
comprised only an average of 8.5* of the total number of work-* 
sheet items students were assigned. 

For Topic 2, 'three of the teachers who assigned Verbal 
Extended items during To^it 1 also did so for Topic 2 (1, 2 aad 
10), although these items were still quite infrequent on the ' 
average (3i3*). One teacher required essay responses for a 
^homework worksheet on ecology (Teacher 1) in which students 
described the natural, habitat of an animal. These descri pti ons 
extended over a period of five days, and although the assignment 
was required, only about one-third- of the students completed ft. 

• > 

Worksheet items- that were not Verbal Restricted or Verbal 
Extended' were classified as "Other." Within this category, fig- 
ures (e.g.. graphing, drawing, coloring) were included as work- 
sheet items an average of 3.7* and 3.6* for Topics 1 and 2, 
respectively. Miscellaneous .Items, such as completing Punne^t 
squares which involve both numerical and figural activities 
(Teacher 4) orvial phabetizi ng vocabulary items (Teacher 2) Were 
assigned an average of 12.1* for Topic 2. (No Miscellaneous 
Items were ^sed In Topic 1.) . .• 

- Exams. Tables 4.9 and 4.10 outline the modes .of response 
for exams assigned by each teacher In Topics 1 and 2, respective- 
ly, fltffce worksheets, the overwhelming majority of exam Items 
were classified as Verbal Restricted for both Topic 1 (97.4*) and 
Topic 2 (93.81). Within this category, trt 1 1 -in/label questions 
were'used quite often in Topi c 1. (22.31) and Topic 2 (23.8*); 
however, other verbal restricted 'modes were also popular, ^hort- 
answer exam items were popular during Topic 1 (26.3*), although 
their use decreased substantially during Joplc 2 (8.8*), Match- 
ing items comprised an average of 24* of questions on exams' 
during Topic 1 and 2&4* In Topic 2. Multiple Choice Items were 
included on exams an/average of 20.7* for Topic 1 and 26.1* for 
Topic 2. * . • • 

This increase In the proportion of matching and multiple 
ctroice question's compared to worksheets is worth noting in* terms 
of the memory skills these Items demand of students. On several 
occasions, the teacher simply converted fill-in questions from 
the worksheets to matching by adding a set of responses from 
which the students should pick their answer. While f 1 1 1 -i n/ label 
items require the student to recall (albeit only one word or one 
sentence) the target name or concept, matching and multiple 
choice items require the itudent to only recognize the correct 
answer from among several possibilities provided for them. 

Not unexpectedly, few- exam items* (an average of 1.6* for 
Topic 1 and 0.4* for Topic 2) entailed the generation of a para- 
graph or essay. As with worksheets, then. Verbal Extended items 
were clearly not emphasized on exams. • 

¥ - / 

In the Other category, Items required students to complete 
tasks involving circling the correct spelling (Teacher 2) or 

4.18* HO 
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Table 4.9. Percental of Exam Items by 
Mode of Response {Topic 1) 
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Table 4.10. Percentage of Exam I tens by 
Node of Response (Topic 2) , 
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calculating, genetic rel'a ti onshi ps using Punnett squares (Teachers 
; '.bese w* re included an average of 0.921 . for Topic 1 and 

for Toptc,2. 

Summary ■ y- : ... 

.-Problem level and Mode of Response are two determinants of 
the *ogn1t1*e operations students must perform when engaging in 
and completing academic task^s. In general . the, tasks assigned in 
these life science classes Involved the reprddtfttloh of tppic 
content through rote memorlzatio'n or the application of an algo- 
rithm. Further, students generally did so by drawing Tines t 
matching).- circling letters (multiple choice)., labeling pictures 
(fill-in) or writing single sentences (sbort answer). The inter- 
action between mode of response and problem level for the labs, 
worksheets, and exams points to the disconcerting conclusion that 
these academic tasks rarely encouraged students to construct con- 
feptua.1 representations of scientific content, 1 ntegrate nha t * ' 
content Into prior knowledge and understanding, or express their 
mastery of the material using verbal or expository skills. 

SpecTtical In, laboratory activities typically prescribed a 
set of procedures rfeeded to obtain descriptive data. Encouraging 
the discovery of explanatory scientific principles through the . 
systematic manipulation of more than one independent variable or 
the evaluation of methods and testing procedures was rare. In 
addition, these exercises did not foster creativity or Ingenuity. 
Successful completion of labs rarely depended upon students 
accessing information or resources not directly available in the 
context of the activity. If teachers felt the need to compensate 
for the procedural complexity of labs or students' unf ami llari ty 
with lab equipment, one would expect an Increase In the problem 
level and response requirements of labs with time. However, the 
situation In these classes appeared to worsen, not Improve, as 
the year progressed. Further Investigation of classroom pro- 
cesses a-nd the sources of lab activities would be necessary to < 
completely understand this trend. 

"Worksheets and exams assigned In these classes also reflec- 
ted an overwhelming preference for lower-level, textually expli- 
cit items requiring a minimum of expressive skills. . These items 
tend to focus students' attention to surface aspects of topic 
content, rather than its underlying conceptual structure, and 
encourage mnemonic rather than Integrative processing strat- 
egies. Although it might appear that teachers assigned more 
demanding tasks as the year progressed, tills trend was rfost 
likely a function of the topic content, 1n particular the use of 
Punnet* square problems by the two teachers who taught genetics 
duriT^g Topic 2 (whereas the two teachers who taught genetics 
during Topic 1 did not use Punnett squares). The textually 
explicit lower-level character of task Items was even more strik- 
ing on exams, magnified on several occasions by a teacher's 
inclusion of pretests and worksheets that were identical to the 
end-of-topic exams. 
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Orientation to Scientific Literacy 



The nornative framework of scientific literacy adopted in 
this study includes both the mastery of science content (i.e., 
definitions, facts, and concepts) as well as the appreciation o 
the contexts of science knowledge and broad features-of.it as a 
discipline. i However,' as discussed in Chapter Three, teachers * 



meaningful concepts or possible personal or societal Implica- 
tions. The following attempts to supplement these findings by 
determining* the degree to which academic tasks assigned in these 
classes also reflect a "bleak" foundation for N the attainment of 
scientific literacy. 



Recall that scientific literacy is defined in terms of the 
presentation of science content and four additional relating 
components: rvf Science as a Social Historical Process; 
(2) .Science a* a Reasoning Process; (3) Science and Society/Tech- 
nology; anjr(4) Positive Attitudes Toward Science. An examina- 
tion of tasks in terms of these five components an* effective 
science teaching requires a discussion of (a) the Intrinsic 
orientation to scientific literacy of these tasks; and (b) the 
alignment of academic tasks with teachers' 1n-class presentations 
of the components of scientific literacy. 



Scientific Literacy on Worksheets and Exams 

Table, 4.11 presents the percentage of each teacher's work- 
sheet and exam items devoted to the various components of 'scien- 
tific literacy for the two observation periods. (Laboratory 
activities are not Included in this discussion.) The Content 
columns list the percentage of items that pertained to topic 
content, while the Relating columns present the percentage of. 
items that reflected any of the four relating components. The 
specific components are identified by the number(s) In paren- 
theses beneath the percentage .figures. > 



For Topic 1, a clear, majority of worksheet and exam Items 
were devoted exclusively to topic content. In fact, of the 9 
teachers who assigned worksheets, only 2 (2 and 10) included any 
items that linked topic content to any of the relating components 
of scientific literacy. There were only four such Items compris- 
ing an average of 0.7* of the total worksheet items assigned 
during Topic 1. These focused on historical aspects of science 
(e.g., "What did Louis Pasteur do?" and "Why was the microscope 
important in the discovery of the kingdom protists?") and science 
and society (e.g.. "How is bacteria useful to man?"). It Is 
interesting to note that all of these relating items required 
students to generate a single Sentence or paragraph-long answer. 
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Table 4.11. Percentage of Task Item? Devoted to Science Content and 
to Relating Components of Scientific Literacy on Worksheets an/1 Exams* 
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♦Numbers 1n parentheses refer to the foil owing 'components of Scientific 
Literacy: 



1) History of Science 
21 Science as a Reasoning Process 
37 Science ap# Society technology 
4) Pos1tt^;|tt1tu(tet Vowaird Science 
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Relating Items appeared slightly more frequently on the 
exams assigned during* Topic 1 than on the worksheets. Three 
teachers (4, 9, and 10) included Items relating science to its 
historical origins (e.g., "Who named the first cell?") and sci- 
ence as* a reasoning process' (e.g., "Which antibiotic would you 
prescribe given the following information...?"), yet these items, 
still comprised an average of only 3. IS of the total number of 
exam questions. 

* 

Turning to Topic 2, an Increase in. the proportion and popu- 
larity of relating terms 1s noticeable. Five teachers (i,- 3, 4, 
9, and 11) included Items that related science content to other 
components of scientific literacy, comprising an average of 10. 6* 
and 7.9% of the items, on worksheets and exams, respectively. 
These Items were Jlkely to focus on the relationship between 
science and society/technology (e.g., "Describe four problem^ 
facing your community today that are related to population . 
growth") or the formation of attitudes about the significance of 
science, to everyday life (e.g., "What ways can you personally 
conserve natural resources?" or "List the. niches In your communi- 
ty and show how you are dependent upon them."). As In "topic 1, 
these relating Items were likely to require at least a short 
answer response or paragraph, even for those teachers whose tasks 
were composed of items from a variety of response modes (e*g., 
Teachers 1 and 11). Furthermore, because these items linked 
science content to the students' personal lives, they required a 
certain amount of Ingenuity In going beyond the Information 
provided and could be categorized as textual ly or scriptally 
implicit. % 

Effective science teaching Is most likely to be achieved ff 
the relating components of scientific literacy are addressed 
consistently within a teacher's task system. For Topic 1, only 
one teacher Included relating Items on a worksheet as well as the 
end of topic exam (Teacher. 10). Here, the same short answer Item, 
was used in both cases ("Who was Barbara HcCHntok and why was 
she important?"). Looking across task types in Topic 2, all five 
teachers who included relating Items on worksheets also did so on 
their exams. In all but two cases (Teachers 4 and 9), however, 
the identical items were used for both tasks. (See the Task 
System Congruence section for more discussion on the alignment 
across tasks.) 

In general then, the tasks assigned by these teachers did 
not reflect a substantial representation of those components of 
^scientific literacy other than topic content. This situation 
appeared to improve' somewhat In Topic 2 as relating items com- 
prised approximately qne-tenth of the total worksheet and exam 
questions for that topic. Interestingly, and certainly not nec- 
. essarily, the relating items that were included were likely to 
involve some writing or expository skills and higher-level cogni- 
tive. processesV^such as integrating content with past personal 
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Tasks in Relation to Teachers' Academic Presentation Time 

ta S k s W a e nJ 0 L t rh r l«« 0 . t,,e interaction and alignment -of academic 
llitrL a ? # "* trs time use ln terms of scientific literacy (as 
rl^< Se V" ChaptCr Jhree). Three scenarios representing that 
relationship are outlined here (al thodgh' others surely exist as 

S- i'* Flr * t » P ne could expect complete overlap In the degree to 
?ntn "teachers incorporate each component of scientific literacy 
«f2nM?!r'??5 1tat10n i ° f ? eBOn ? tr *.t1ons and the orientation to 
III Zl\ 1° 1 t terac > of .the^r tasks. In other words, those teach- 
rnL!lf J So f5 P° rtl <>n of time during class to the relating 

IVlrlA i„ Carr * th °u Se eR P nases through to worksheets and exams; 
whereas, those teachers who focus only on topic content do so 

t?^^h S -n ely ?3 ta f kS f S Secondly, a complementary rela- 

tionship could exist between curriculum content and teachers' 

cwfr^ C .£ r n e ?J! t S P ? S ;', In th1s case ' those teachers tfho devote 
thai Ml? \ fc e . relating components do so (perhaps) because 
they feel the need to compensate for the lack of such emphases In 
the text and/or on worksheets and exams. Or. In the opposite 
riinni l^t'c t h eacners <i 0 not devote recitation' time to the reflating 
tl^n ttuL^^ thCS f a I e ad ^ ua tely addressed Jn the academl? 
tasks students are required to complete. Lastly, <no relatlonshlo 
could be found between teachers" presentation time and t, 
composition In terms of the five scientific literacy components. 
Here, a teacher's devotion of class time or task Items to the 
relating components. Is not likely a result of conscious effort 
to anchor topic content In a potentially meaningful context. 
Clearly, deciding among these possibilities Is difficult and 
JStV/'A analyses of teachers' motivations and Inten- 

y^nons. It is hoped, however, that the following can offer some 
direction and Insight. > 

Table 4.12 outlines those teachers who made explicit refer- 
ence to any of the relating components of scientific literacy 
during any portion of their in class presentations (see Chapter 
Three) and/or who included any items on a worksheet or exam that 
addressed those same^ relating components. (Numbers refer to 
specific teachers.) For this preliminary look, we are concerned 
only with whether the relating components of scientific literacy 
were addressed at all during these tw\ activity modes (recita- 

tit* / J!"2!!!fr! t, !!5 and works !; ee ts or eVams). not with the quan- 
tity or quality of presentation. 

i •♦♦/ fter a 9la ^ ce at TaDle 4 -12. it is clear that theYe is 
little consistent application of the relating components to 

^•fn^, CUr i r ^ UlU,n ' / ? each f ,s of the relating components of 
scientific literacy during class rarely predicted the degree of 
scientific orientation on their academic tasks, and vice versa. 
it ! a J t , f ,? n lv * teachers in Topic 1 (4 and 10) and 2 in Topic 2 
(1 and 11) exhibited any similarity 1n orientation to the relat- 
ing components during these^two activity nodes. 

w^r..!!.! 1 !!"!*?* these exceptions, recall how Teacher 4 briefly 
discussed the discovery" of the microscope by Von leeuwenhoek on 
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Table 4.12. Comparison of Teachers Who Devoted 
Any Academic Presentation Time and /or Task I tews to the 
Four Relating Components of Scientific Literacy* 
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None 


5, u 


a. 9 


It 3 



*See Chapter Three for discussion of flata on academic presentation. 
♦♦Numbers Indicate teacher. 
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uay 4 of the topic. A question direcily related to that discus- 
Jm? tfff ar - ed ?" the "d-of-topfc exam asking students to explain 
this historical event in light o-f the discovery of microorgan.- 

iork'in Ji!^* V "k"' ,i f , ter d < sc ussing a famous scientist's 
SKiA-r^ VV U £ C i e S l ? 1nclud ed a related 1temt>n both the 

Sfri/ntn I w CT, ?" o r topic exaffl for T °P 1c 1 <" Wh0 *s Barbara 
McClintock and why -is she important?"). Here, the in-class pre- • 

.r?^J!??.°wl nf0r8,at1on concerning the relating components of 
llltt in/nl 1tera - y u Was r ^ nf orceH by its inclusion on a work-. 
till elAif*^*- " ow 4 ev V> th /se were clearly exceptions rather 
than examples of a typical pattern. _^ r 

_ j 

is.i.tl S! I 5 S0 *" e « v1de . nce * that a complementary relationship 
!?^oL- e !"* e ? n teacners orientation to .scientific literacy ind 
i ?»!?^- U, f!:. r ° r exaB P le « f °r one component each during Topic 
made Uli^" 1 J UdC$) and T °Plc 2 (History), several teachers 
cliU Jfl! L?tt renCeS t0 a ? Dects of science knowledge during 
class time, yet these were not reflected in the tasks students 

S ^rTn^T C ? t0 co " p l cte - The opposite held for Teachers 4 and 
lAlVliil^l.A' Ea , C . n , of tnese Jncluded items on workshee ts~and 
exams which made explicit reference to science as a reasoning 

rt°llUitfih*ii£!!!t tCaC r1 er , devot « d class t1«e to that component 
elch t! a JhP,'c ,^ raCy ' \* V "* ot clear * no^ver. what motivated 
each teacher s use or neglect of the relating components. 

suggest that any alignment between 
teachers academic presentation time and tasks in terms of the 

£?l^lc 9 o^g^nf VJVV* 0 " or/accidental. In these science 
classes, 90.9X of the topics reflected no relationship between 

-fact!*! ?!L£ . S A 1te ? s i and, compared to the presentation of 
hi52-J content » tne elating components were rarely addressed 
both In class and on academic work. Thus, It would be difficult 
to assume that teachers made a conscious effort to focus on any 1 
aspects of science besides factual content. HoweverY further 
cSnclusiv^ 6 neCCSSary bef ° re SUCh a state ® ent can be considered 

Summary 

tho J" general, academic tasks reflected a *leak foundation for 
^,?i ta1nment ,? f « c ^»««c literjty. A minofrty of teachers 
included a small percentage of task items which pertained to the 
relating components on worksheets and exams. Further, little 
overlap between teachers' time use and academic tasks Indicated a 
minimum of focused effort to reinforce such concepts across the 
range of academic activities. On an optimistic note, the rela- 

!"! J at "J r l USed ° ften re^rea drawing inferences from 
topic content and the application of expressive skills. Clearly 

Lc e ^ S1n ^. the ^ lB,po 'L tance of scientific literacy In academic work 
!fL^?L - l0nS f0r Hants' cognitive growth, as well as more 
effective science teaching. 
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Task System Congruence 



After Baking some comments about task demands 7 and degree of 
orientation to scientific literacy, it is useful to briefly 
consider task systems in .terms of their "congruence" (Doyle,. 
Sanford, Clements, French, & Emmer , 1983). The congruence (or 
similarity) across tasks within a topic determines how students 
tend to process and master topic content in two ways, first, if 
students are aware that end ^f topic exams require lower-level 
mastery of the material (e.g., rote recall of terms, definitions, 
etc.), their learning or study strategies, w il 1 not facilitate the 
creation of high level .semantic representations or the conceptual 
reorganization of topic content. Sucfc<a level of cognitive 
effort is not necessary nor' reinforced. Second, similarity 
across task types has bearing on which learning strategies or 
aspects of tftpic content students master simply by Influencing 
the amount of practice with a particular type of problem (Doyle, 
et al., 1984). For example, the more frequently students 
encounter the need to draw inferences from text or lecture mater- 
ial, to generate extended written passages, or .to view science 
content in terms of the delating components, the more adept those 
ski 1 1 s wiTl become. 

« 

Task Demands * 

Returning first to Tables 4.4, 4.5 and 4.6 concerning prob- 
lem level, we see that the majority of labs, worksheets, and 
exams assigned were considered lower-level, requiring that stu- 
dents simply follow explicit instructions, transfer information 
from one piece of paper to another, or memorize terminology. 
Problem levels were' general ly lower on exams than worksheets 
implying that those tasks ,that "count" did not reinforce the few 
higher level skills required of. some' of the worksheets. If this 
is an established pattern across teacher (only 2 of 5 teachers in 
Topic 1 and 4 of 7 teachers in Topic 2 who included Level 2 or 3 
items on worksheets also did so on exams), students may learn to 
anticipate an absence (or de-emphasis) of higher-level Items on 
exams based on the structure of worksheets. Over the course of 
the year, such patterns clearly have an impact on the level at 
which students orient themselves to the completion of worksheets 
and the mastery of topic content. 

Moving to Mode of Response and Tables 4.7, 4.8, 4.9, and 
4.10, the preference for Verbal Restricted and the neglect of 
Verbal Extended^i terns 1s seen on both worksheets and exams. As 
mentioned earlwr, teachers tended to alter the composition of 
exams by increasing the proportion of multiple choice and match- 
ing items on exams. Often this was a result of teachers supply- 
ing a set of responses from which students could choose the 
correct response taken from fill-in or short answerj^em s on 
worksheets (i.e. convert to matching and multiple | By 
altering the requirements of these task items froiT^Wall to 
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^ mtftUriV. ^ tCaCherS the Pr.bl.. le.el of 

I , This situation was amplified when <Va hc 
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Accountability Systems 
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Asa final point of discussion, we turn to the account- 
ability system* of the teachers In this study and focus further 
on how academic tasks are transformed into the reality of the' 
classroom. As rioted by Doyle (1983), the,w*y te ax hers judge 
academic work connects tasks to the reward structure' of the 
classroom. Student*~are motivated by the established evaluative 
climate to determine' the "goals of that reward structure and the^ 
most efficient and appropriate ways to attain those goals. How^ 
teachers define tasks, within those reward structures Wf ten ori- 
ents students toward academic work it* ways that undermine the 
cha,racterist4cs inherant'ln IndiVlcTual tasks, (e.g.,- pfoblem - 
level). Further, eval uati ng academi c .work provides the teacher 
with crucial Information regarding classroom functioning. Such 
feedback is .useful In determining the effectiveness of the\ * 
teacher's topic presentations, as well as 1m Identifying Indivi- 
dual differences In. students' abilities or attitudes that. might 
warrant attention. - * 



o general characteristics of the accountability systems 
sed by\these teachers on labs, worksheets and exams are captured 
in Table\4.13 and 4.14 for Topics 1 and 2, respectively: 1) the 
type of grading strategy utilized with the various tasks (I.e. 
Accuracy, Completion or Not Graded); and 2) the clarity of that 
evaluative criterion (I.e. whether the grading criterion was made 
explicit to the students). Evaluative clarity was high for those 
tasks listed In column's labeled Accuracy, Completion, and Not 
Graded. Accuracy • refers to when students, were aware that their 
work would be evaluated according to the accuracy of the answers. 
Completion refers to when students were aware that their work 
would be judged in terms of whether they had completed the 
assignment, without concern for the quality of their responses. 
Not Graded refers to when students were aware that the task would 
not be evaluated in any way. 

In contrast, the Unclear category reflects a low level of 
evaluative clarity. Here, the evaluative criterion applied by 
the teacher could not be determined from the assignment or the 
narrative records of the classroom interactions. In some cases, 
the students might have been aware of the teacher's grading 
strategy (e.g., if the teacher utilized the same pattern of grad- 
ing for all topics); however, such an assumption can not be 
justified based on the current information. 

The columns labeled Notebook on the right hand side of Tables 
4.13 and 4.14 indicate those teachers who utilized a no.tebook 
system for Topics 1 and 2, respectively. Here, the bulk of the 
work that the students completed was compiled and turned in at 
the end of the topic. In most cases, the work included In the 
notebook was graded on a completed/not-cpmpleted basis. 
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Table 4.13. Overview of Accountability Systems: Percentage* of Tasks 
by Grading Strategy and Evaluative Clarity (Topic 1)* 
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♦Categories of Gradlog Strategies and Evaluative Clarity are defined as follows: 



ACCURACY: Students were aware that the correctness of their answers was the primary 

^ evaluative criterion. 
COMPLETION: Students were aware that the completion of the task or 1tsj>resence In a 

notebook was the primary evaluative criterion. 
NOT GRADE0: Students were aware that the task would not be graded. 
UNCLEAR: ■.. The- teacher's evaluative criterion and/or Its awareness by students could 
9 not be determined. ■ • * 
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Table 4.14, Overview of Accountability Systems: Percentage of Tasks 
by Gradfnq Strategy and Evaluative Clarity (Topic 2)* 



LABS 



Tchr 



Accur- 
acy 



Com- 
ple- 
tlon 



Not 
Graded 



Un- 
clear 



WORKSHEETS 



Accur- 
acy 



Com- 
ple- 
tlon 



Not 
Graded 



Un- 
clear 



EXAMS 



Accur- 
acy. 



cow- 
p-le- 
tjon 



Not 
Graded 



Un- 
clear 



Note- 
book 



1 
2 
3 
4 
S 
6 
7 
ft 
9 
10 
11 



100 



100 
100 



NONE 

I 

NONE 

I 

NONE 



33 



100 
66 



NONE 
t 

NONE 



100 



100 



100 
100 

100 



NONE 
100 
N ON E 



100 



100 



100 



50 
66 
66 
100 
100 



50** 



33** 



33 



100 



100 
100 
100 
100 



-NONE 
100 



Yes 
Yes 
No 
NO 
No 
to 
Yes 
Yes 
No 
Yes 
4SuJ 



♦Categories of Grading Strategies and Evaluative Clarity are defined as follows: 

ACCURACY: Students were aware that the correctness of their answers was the primary 
grading criterion. 

COMPLETION: Students were aware that the completion of the task or Its. presence In a 

notebook was the primary grading criterion." 
NOT GRADED: Students were aware that the. task would not be graded. 
UNCLEAR: The teacher's grading criterion and/or Its awareness by students could 
not be determined. 124 * 
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Laboratory Activities. As seen In Table 4.13/ the grading 
criterion for the majority of the labs assigned during Topic 1 
couTd not be determined. Thus, for 6 of the 9 teachers (67*) who 
assigned labs, their s.tudents were not given explicit information 
about whether the accuracy and/or quality of their work was 
Important, whether completi on of the task was sufficient, or 
whether the teacher would even look at It. Three teachers (2, 7 
and 10) evaluated the labs assigned during Topic 1 according to 
whether the stu,dents completed it and two teachers (4 and 5) 
evaluated the accuracy of the responses". (However, they did so 
for only onerhalf of their labs). No teacher explicitly told 
their students that the labs would riot be graded. 

/Turning t6 Topic 2, in two cases (Teachers 2 and 3) the 
grading strategy of the teachers was not clear to the students 
and/or classroom observers. Three of the teachers (1, 7, and 8) 
oraded their lab assignments on a completed/non-completed basis 
/and only two teachers (8 and 11) evaluated lab work according to 
the quality of the responses. As in Topic 1, none of the teach- 
ers told their students that the lab assignments would not be 
graded. 

* 

For both topics, then, teachers rarely evaluated the quality 
of their students' performance on laboratory activities. In 
those cases when the grading strategy Was clear, the significant 
evaluative criterion was Instead whether the student followed the 
Instructions and completed the task. Teachers nay utilize such a 
grading strategy because most of the labs assigned required, 
little ingeriuity or creativity on the part of the individual 
students. Due to the structure of the tasks .themselves, then, 
each student who "went through the motions* of the lab activity 
came up with basically the same set of answers. Individual dif- 
ferences were likely a result of unverlfiable variations In the 
laboratory materials (e.g„ which microscope slldas that lab 
group happened to get). In addition, many of the products stu- 
dents were required >to produce during laboratory assignments 
involved drawing or coloring. Science teachers may feel reluct- 
ant to make qualitative judgments about students' artistic 
skills, so task completion 1s sufficient to obtain the maximum 
regard. In general, laboratory activities probably were eval- 
uated In terms of completion because teachers simply <J1d not 
devise a basi s opon whi ch to discriminate among students. 

Worksheets. As sh'own In Table 4.13 and 4.14, students were 
generally aware of the criterion their teachers would use for 
evaluating worksheet assignments. Only 2 teachers in Topic 1 (1 
and 3) and 3 1n Topic 2 (3, 5 and 9) did not make their grading 
stategy explicit for at feast some portion of their worksheets. 
Like labs, no teacher in either topic stated ^hat a worksheet 
assignment would not be evaluated at all. 

Focusing on graded assignments for Topic 1, 7 of the 9 
teachers who assigned worksheets (77*) showed some concern about 
the accuracy of their students' work; and, 5 teachers. (55S) 
graded all of their worksheets on a correct/not-correct basis. 
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However*; consistent with their grading strategy on laboratory 
activities, three teachers (1, 2, and 10) evaluated the majority 
of their worksheet assignments In terms of completion. 

In contrast, only 1 teacher (Teacher It) utilized an accur- 
acy grading strategy on the assigned worksheets In Topic 2. The 
majority (55X) of teachers (even those who had been concerned 
about accuracy during Topic 1, such as Teachers 1 and 4) pre- 
ferred to evaluate worksheets on a completed/not-completed basis, 
rather than on whether their students produced the correct re- 
sponses. (Teachers 2 and 10 graded all of their worksheet assign 
ments for both topics with a .completion strategy.) 

Looking only at Topic 1, then, one could assume that work- 
sheets were quite frequently a source of Information and feedback 
for students and teachers In these science classes. However, It 
appears that .this trend was short-lived. Instead of becoming 
more sophl stlcated "1 n their feedback (or at least remaining 
consistent) as the year progressed, these teachers resorted to 
less informative grading strategies with time. 

The general trend of unlnformatl ve grading strategies on ~ 
worksheets Is especially puzzling given that the majority of ^ 
worksheets assigned In* these science classes were composed of 
fill-in, multiple choice and other verbal restricted Items — 
I.e. 1 teas for which a relatively minimal amount of time and 
effort Is necessary for grading compared to those containing 
extensive essays or numerical calculations. Instead, teachers^ 
may justify the evaluation of labs and worksheets on a con- 
oleted/non-completed basis out of concern for their students. 
For example, as a technique to motivate some students, teachers 
may euphaslze the adage "don't say you can't, say you'll try," 
and desire to sake the evaluative climate. In their classroom as 
non-threatening as possible. Thus, rather, than discourage some 
Students with an accuracy grading strategy, the teacher rewards 
completion of the act1 v1 ty, whl le devotl ng class time to a dis- 
cussion 6f the answers. In this way, the teacher provides stu- 
dents with feedback concerning topic content (I.e. what the right 
answers were), but does not personally threaten any Individual 
student. Unfortunately, this method provides the teacher with 
little specific Information regarding Individual performance that 
could serve as a guide for the teacher's activity plans. 

Exams* In contrast to laboratory activities and worksheets, 
the overwhelming majority of the exams during Topic 1 (82*) and 
Topic 2 (781) were evaluated In terms of the accuracy of re- 
sponses. Exceptions were Teacher 7 who applied a completion 
strategy for his exams 1n both topics, and Teacher 2 (Topic 1) 
and Teacher 3 (Topic 2) whose grading criteria could not be 
determined. In two cases, pretests were given, yet students were 
aware that these would not be graded (Teacher 2) or that they 
would be evaluated on a completed/not-completed basis 
(Teacher I). * 
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Therefore, it appears that teachers relied consistently and 
almost exclusively on exams as the source of information about 
how well students mastered the material and as the major means for 
providing Individualized feedback about performance. Yet, these 
tasks we're likely to be the least demanding of all assignments, 
generally composed almost exclusively of verbal restricted items 
that frequently were similar (if not identical) to Items the 
students completed on worksheets. Thus, the emphasis on the 
memorization of factual content was reinforced further In^these 
science cla-sses by. having exams be the one academic task that 
"counted." 

Notebooks. The right hand columns of Tables 4.13 and 4.14 
indicate those teachers whose grading strategy involved a note- 
book system for Topics 1* and 2, respectively. Three teachers-(7, 
8 and 10) utilized notebooks for Topic 1, and five teachers {1, 
2, 7, 8 and 10) did so for Topic 2. ' a. 

This evaluative strategy entails having students compile the 
tasks assigned during a topic .Into a notebook so that the teacher 
can have access, to all of the relevant academic work at once. 
Notebooks allow students to work at their own pace and make 
deadlines for individual assignments more flexible. Yet.x.feed- 
bacic on performance's generally not received until afterxhe 
topic is completed and the exam is taken. However,, as cdn be 
seen in Tables 4.13 and 4.14, the grading strategy/Used In con- 
junction with notebooks was not generally Intended to be maxi- 
mally Informative, in that most of the teachers graded notebook 
assignments on a completed/not-completed basis. Hn some cases, 
it was not clear whl ch 'assignments would be included In the 
notebooks. 



Summary 

In general then, it^ppears that the majority of laboratory 
assignments and worksheets completed by students In these science 
courses were not graded, according to the accuracy of responses. 
Simply completing the task or including it in a notebook was 
sufficient for the student to obtain the goals defined in these 
task reward systems. In addition, for a large portion of the 
activities (primarily labs), it was likely that students did not 
know how the teacher would evaluate their work. In contrast to 
labs and worksheets, exams were almost exclusively evaluated in 
terms of accuracy, although there w.ere some exceptions (e.g., 
pretests). Interestingly, the reliance on a completion grading 
strategy was even more striking as the year progressed (Topic 2). 

Not only do these data imply that students generally did 
not receive personalized information about their mastery of the 
material, but that teachers did not access all available sources 
of insight Into the capabilities and performance of their stu- 
dents. It Is possible that the structure of the tasts themselves 
or teachers' concern to maintain a non-threatening classroom en-, 
vironraent was responsible for the substantial reliance on comple- 
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tioif grading strategies. However, the flexibility and ease of 
operation of notebooks or the tendency to cover task material 
during class nay also reduce the perceived need fo^- accountabil- 
ity systems based on accuracy. Whatever the reasons, one is left 
with the question of what students, in these classes case to value 
as a result of the general accountability system. One would 
predict that they cane to value accurate performance on exams 
foremost, followed by the most expedient methods to producing 
labsheets and worksheets that appeared complete. TW**. prediction 
receives considerable support from the student perception data in 
Chapter Seven. 

Conclusion 



These data regarding the character and application of aca- 
demic tasks contribute to an already disconcerting picture of 
what typical students and teachers do in today's Intermediate 
life science classes.. Of particular interest was the finding 
that the character of the laboratory assignments, worksheets and 
exams was intrinsically undemanding and rarely emphasized the 
theoretical, practical or societal applications of science con- : 
tent. When doing academic work, then, students generally engaged 
in lower-level cognitive processes and utilized a minimum amount 
of verbal and expository skills throughout their seventh grade 
science education. 

In addition to characteristics of the tasks themselves, 
insight was gained into how academic tasks are transformed into 
the reality of the classroom. Tnese science teachers tended to 
structure their ta.sk systems and choose accountability systems 
that reduced the already minimal demands of the academic work. 
For example, the re-use of identical Items on several tasks, the 
absence of verbal extended and textually Implicit items on exams, 
and the adoption of completion-based evaluative criteria often 
succeeded in undermining the impact of the rare intellectual and 
creative challenges facing these students. In several cases, this 
situation appeared to worsen, not Improve as the year' progressed. 

WMle discouraging, this resulting picture of academic work . 
serves to open the door to several avenues of research concerning 
the structure and application of science curriculum. Future anal- 
yses should investigate the sources of academic tasks and text 
materials to determine which curriculum resources should be 
targeted for reform (e.g., teachers or commercial sources). In 
addition, understanding the ways in which students and teachers 
perceive the academic work and evaluative systems utilized in 
these science classes would provide insight into the underlying 
causes and possible avenues of correction. For example, it is 
possible that the trend to minimize the demands In the academic 
environment results from teachers' low expectations or under- 
estimates of what students In Intermediate level science class- 
es are capable of (I.e., the complexity of the problems they can 
solve or the nature of the products they can produce). However,, 
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the desire of teachers to create a non-threatening learning 
environment, pressures from students to reduce the expectations 
placed on them, difficulties inherent in the organisation and 
manageaent of the classroon, and teachers* personal or profes- 
sional tine constraints, shoirld^also be considered as factors 
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CHAPTER FIVE 



STUDENT OUTCOME MEASURES: RELATIONSHIPS 
AND GROWTH AT THE STUDENT 1EVEL 



This chapter examines the student outcome'measures completed 
by students In the pretest and posttest batteries, 'described in 
Chapter Two. Briefly, the Measures include three cognitive 
science Measures— the Life Science Questionnaire, Nature of 
Science Survey, and Science process Survey— and a four-part non- 
cognitive measure--the Feelings Toward Science Survey. In addi- 
tion, students completed two ability Measures at pretest, the 
Word Meanings and Pattern Completion Surveys, finally, on the 
posttest only, students completed the Ideas About Science Survey, 
a perceptual Measure that is examined in Chapter Seven. 

The first section of the chapter presents the descriptive 
statistics on the outcome Measures/ The second section of the 
chapter addresses the dynamits of change on the outcome Measures 
using several descriptive techniques. The third section examines 
the relationship between student growth and several factors, 
including entering ability, class Membership, student gender, and 
teachers' use of the scientific literacy components. All analy- 
ses reported In this chapter were conducted at the student level. 



Descriptive Stat1st1cs*on the Outcome Measures 

As Indicated earlier, a student-level data set was formed 
consisting of students 1 scores on the pretest and pos ttestmbat- 
teries and the Student Class Surveys. (Results froM the Student 
Class Survey appear in Chapter Eight.) Before beginning anal- 
yses, It was necessary to determine the criteria for Including 
students. A decision was made to include only those students 
with complete data (i.e., total scores) on the abl 1 Ifjkmeasures 
(at pretest), three cognitive measures (at pre and posW, and one 
noncognitive Measure (at pre and post). The benefits of dealing 
with a smaller but constant sample size across Measures was 
viewed as outweighing the benefits of Larger sample size where Ns 
would fluctuate across measures. Complete data on the Student 
Class Surveys *nd Ideas About Science Survey was not a require- 
ment for Inclusion In the data set since these were perceptual 
measures that were Intended largely for descriptive purposes. 

When the specified constraint on data set inclusion was put 
in place, the resulting sample size was 213 students. This 
represents about a 25 percent maximum loss of data given the 
initial class sizes. However, this loss was not randomly distri- 
buted. Two classes In one school (those of Teachers 3 and 4) 
suffered the greatest losses. These losses were attributable to 
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unanticipated student scheduling changes at midyear when at least 
half of the original cla'ss members were assigned to other sec- 
tions of their teacher's class,. Thus, the resulting Ns for the 
classes of Teachers 3 and 4 were 12 and 13, respectively. Lo-sses 
for the other classes were due largely to student attrition ajid 
absence. 'The Ns for these remaining classes ranged from 17 to 
27. 

Entering Ability 

Table 5.1 presents the class means and standard deviations 
for the two ability measures, Word Meanings and Pattern Comple- 
tion. Recall that these were intended to capture the crystal-* 
lized and fluiif components of ability, respectively. The table 
a1§o presents a composite of these two measures, termed "Abi 1 - 
>ty:" This .composite was created by computing standardized 
scores (z-scores) for each student on the two measures. These • 
two resulting z-scores were then averaged for each student. 

The table indicates considerable variability across classes 
in terms of students' entering ability levels.. TJie students of 
Teacher 4 scilPed highest on both ability measures, outdistancing 
other classes by approximately one-half of the total sample 
standard deflation. Thus, Teacher 4 has the highest score on 
Ability. ij^ontrast, the students in the classes of Teachers 5 
and 7 scored lowest on the Word Meanings and Pattern Completion 
Surveys, respectively. Teacher 7 has the lowest score on the 
composite, with Teacher 5 a close runner-up. 

* * 

On the face'of<it, there is no obvious explanation for the 
patterns of ability scores.. Because Teachers 1 through 7 are in 
Utah, there appears to be more variability In the Utah schools 
relative to the California schools. However, sample siies fr*om 
both states are too small to allow any generalization. The 
high performance of students 1n Teacher 4's class clearly is not 
a* school effect since Teacher 3 Is from the same school. Nor 1s 
School 1 ikely to be a factor in the class performance of Teacher 
5 since Teacher 6 also is from the same school. Thus', while 
there 1s no indication that any of the participating schools 
engaged in purposeful tracking of students, It appears that 
classes within a school sometimes were noticeably different in 
their ability composition. Only the performance of students In 
Teacher 7*s class seems predictable, because these students 
were* in a relatively isolated and very rural Utah school. 

The impression of Important differences among classes in 
entering ability was confirmed statistically. A one-way analysis 
of variance was conducted with the ability composite as the 
dependent variable and class as the independent variable. The 
resulting f_ value was 3.04 (p < .001). This suggests the 
potential Importance of ability as a control variable for ana- 
lyzing student growth on the cognitive science measures. 
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TaJ>1e 5.1 Pretest Means on Word Meanings, 
Pattern Completion, and Ability Composite 
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Cognitive Science Measures — ? 

Table 5.2 presents both / the pretest and posttest means and 
standard deviations, by class, for the Life Science, Nature of 
Science, and- Science Process measures. Recall that the Lite 
Science measure was a standard achievement measure of science 
knowledge, while the Nature of Science Did Science. Process 
measures tapped other realms of scientific literacy — namely, an 
appreciation of science as a social historical process and as a 
reasoning prooess. 



Turning first to^^he Life Science measure, there are marked 
differences among classVs^that are similar in pattern to those 
tor tne ability measures* Note that students in Teacher 4's 
class again have the highest entering score while students in. th< 
classes of Teachers 7 and 5 have the Towest and next- to-1 owes t 
scores, respectively. The gap between the highest and" lowest 
means' is a substantial 6.38 points, well over one standard devia- 
tion of the total sample. A one-way analysis of variance on 
these pretest scores with class as the Independent variable 
yielded an f_ value of 2.74 {£ ■ .004), again Indicating highly 
significant variation among classes 1n their entering knowledge 
of life science. 



The rank ordering among classes on Lite Science achievement 
changes somewhat at posttest. Clearly, a visual comparison of 
these means suggests different levels of growth that need to be 
tested for their statistical significance. 



Pretest scores for Nature of Science and Science Process • 
also show similar patterning, w£th Teacher 4's class having the 
high scores o n both and Teachers 5 and 7- vying for the lowest i 
ranks. Tests for initial differences among these classes yielded 
Fs of 2.07 (p_ « .029) and 2.69 (p - .004) for Nature of Science 
and Science Process, respectively. 

Again, there are obvious contrasts among classes in magni- 
tudes of pre-to-post growth that require significance testing. 
It is particularly interesting to note that for the Nature of 
Science measure,' one class (Teacher 11) posted a negative overall 
gain. Also, for the Science Process measure, one class (Teacher 
2) posted no change. These contrasts suggest that i teachers may 
not be consistent in presenting students with information that 
helps them grow in areas that go beyond simple retention of 
tacts. Some additional support for this suggestion comes from 
examining the overall percentages of gain for the three measures 
in Table 5.2. Using numbers tor the total sample, subtracting 
tne pretest scores from the posttest scores and dividing by the 
number of points possible indicates the following: while stu- 
dents oh average answered approximately 9 percent more questions 
correctly by posttest tor Life Science, they -answered only 4 and 
6 percent more correctly for Nature of Science and Process of 
Science, respectively. / 




It also is worth noting what percentage of questions 
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Table 5.2. Pretest and Posttest Means on Three 
Cognitive, Science Measures, by Class 



Life Science Hature of Science Science Process 



Teat her 


Pre 


! Post 


11 Pre 


I Post 


II Pre 


1 Post 


1 

(N«27) 


15.37 
(4.15) 


17.75 
(4.13) 


14.11 
(2.47) 


15.33 
(2-15) 


8.4 
(3.21). 


9.96 
(3.45) 


2 

(N«24) 


14.04 

(3.75) 


15.86 
(4.96) 


13.83 
(2.60) 


14.58 
(2.92) 


9.08 
(2.67) 


9.08 
(3.34) 


3 

(N*12) 


„15.5 
*(4.80) 


17.92 
(4.95) 


14.83 
(2.55) 


16.08 
(2.15) 


9.08 
(3.40) 


10.4 
(3.50) 


4 

(N«13) 


18.23 
(2.17) 


19.85 
(2.51) 


16.31 
(1.25) 


16.69 
(2.46) 


12.38 


12.76 
(2.45) 


5 

(H«21) 


13.43 
(3.40) 


15.81 
(4.14) 


13.76 
(2.41) 


14.10 
(2.70) 


7.33 
(2.50) 


7.61 
(2.91) 


6 

(N*19) 


16.21 
(3.87) 


19.11 
(3.53) 


14.89 
(1.73) 


15.05 
(2.60) 


9.11 
(3.14) 


10.59 
(1.98) 


7 N 

(N«20) 


♦ 

11.85 
(3.91) 


15.05 
(4.05) 


13.55 
(2.37) 


15.30 
(1.98) 


7.95 
C3.39) 


* 10.10 
(3.31) 


8 

(N«17) 


16.65 
(4.65) 


18.29 
(4.06) 


14.82- 
(2.35) 


15.59 
(2.65) 


8.88 
(2.98) 


10.65 
(2.71) 


9 

(N=18) 


14.67 
(4.58) 


17.89 
(4.09) 


13^67 
(2.68) 


14.56 
(3.62) 


9.28 
s (2.95) 


9.50 
(3.81) 


10 
(N=23) 


15.83 * 
(5.23) 


n'.oo 

(4.90) 


14.52 
(2.06) 


15.61 
(3.38) 


9.61 
(3.00) 


10.48 
(2.94) 


11 V 

(N«19) 


J 15.11 
(5.58) 


15.79 
(7.31) 


15.11 
(2.2i) 


14.05 
(2.70) 


8.68 
(3.8*) 


8.74 
(4.38) 


Total 

(M=213) 


15.02 
(4.47) 


17.15 
(4.70) 


14.39 
(2.37) 


15.09 
(2.75) 


8.95 
(3.17) 


9.86 
(3.37) 



Hote: 24,-20, and 16 total points were possible on the Life Science, 
Nature of Science, and Science Process measures, respectively. 
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students were getting correct on average. At pretest, students 
averaged 63, 72, and 56 percent of the answers correct for the 
Life Science, Nature of Science, and Science Process measures, 
respectively. The. higher number of Correct answers for Nature of 
Science probably is attributable to the true-false response for- 
mat of this measure In contrast to the mul tiple-cholce fbrmat of 
the others. By posttest, the percentages change to 71, 75, and 
62, respectively. 



Noncognl tiye Measure 

Table 5.3 presents the pretest and posttest means and stan- 
dard deviations for the Feelings Toward Science Survey. This 
survey had four sabscales: Pa'rt 1 measured attitudes toward 
science classes; Part 2 measured Intentions for future Involve- 
ment with science; Part 3 measured attitudes toward science in 
general; and. Part 4 measured Interest In science outside class. 

The most no-table trend In the table, encapsulated by the 
scores for the total sample, Is that attitudes on all four sub- 
scales generally declined from pretest to posttest. This trend 
is most consistent across teachers for the Part 2 subscale. On 
Part 1, Teachers 1, 4, and 6 are exceptions to the pattern of 
decrease, showing a small increase from pre te-rt>-to posttest 
(Teacher 8 also appears to be stable on Part 1). for Parts 3 and 
4. there also are a few classes with trends opposite to the 
overall pattern of decline. For Part 3, Teacher.s 3, 4, and 6 
show very small pre-to-post Increases. For Part 4, Teachers 1, 
2, and 4 show small Increases with Teacher 8's scores remaining 
stable. The nature of pre-to-post changes will be explored more 
fully later In this chapter. 

# 

Table 5.3 also Indicates fairly substantial differences 
among classes at pretest. While these differences are not 
readily apparent with 3 or 4-polnt scales, the range In scores 
suggests distances of approximately one standard deviation 
between high and low scorers on each subscale. One-way analyses 
of variance for each subscale Indicated that class was a signifi- 
cant factor on all subscales except Part 3. 



Intercorrela tions Among Measures 

Table 5.4 presents the i ntercorrela tions among the* measures 
discussed so far. With a sample size of 213, the correlations 
are all statistically significant. A more informative approach 
to the correlations, then, is to examine their relative strength. 
This table presents many Interesting results; only some of the 
highlights can be presented here. 

Turning first to the noncognittve measure, the table indi- 
cates that the four "Feelings" subscales generally correlate 
highly among th/rttfsel ves . both at pretest and posttest, with rs 
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Table 5.3. Pretest and Posttest Means on Four "Feelings 
Toward Science" Subscales, l>y Class n 



Part 1 



Part 2 



Part 3 



Part 4 



Teacher 


I Pre 


I PosV 


Pre 


Post 


Pre 


Post 


1 Pre 


• 

Post 


(N=27) 


3.51 
(.66) 


3.61 
(.70) 


3.23 
(.61) 


3.16 
(.70) 


3.74 
(.62) 


3.70 
(.53) 


2.29 
_(.44) 


2.34 
(.48) 


(N=24) 


• . 3.71 
(.38) 

t 


3.10 
(.80) 


3.23 
(.62) 


2.99 
(.72) 


3.66 
(.44) 


3.36 
(.60) 


2.12 

(.46) 
N 

2.20 
(.59) 


2.15 
C.48) 




3.35 
(.47) 


3.29 
(.49) 


2.78 
(.61) 


2.69 
(.49) 


3.47 
(.31) 


3.48 
(.44) 


2.18 
(.44) 


4 

(N=13) 


3,70 
(.42) 


3.75 . 
(.24) 


3.52 
(.47) 

t 

\ 


l 3.42 
' (.36) 


3.80 
(.45) 


3.81 
(.44) 


2.35 
(.41) 


2.53 
(.36) 


5 

(N*21) 

* 


3 # 75 
(.44) 


3.48 
(.66) 

., s 


3.36 
(.63) 


3.01 
(,66) 


3.67 
(.48) 


3.43 
(.63) 


2.17 
(.54) 


2.05 
(.59) 


5 

(N=19) 


o.3o 
(,51)^ 


3.40 
(.70) 


0% 4* mm 

3.16 
(.57) 


3.09 
(.73) 


3.51 
(.53) 


3.60 
(.62) 


2.34 
(.41) 


2.26 
(.49) 


7 

(N=20) 


3.23 
(.49) 


3.10 
(.51) 


2*73 
(.54) 


2.57 
(.68) 


3.63 
(.53) 


3.31 
(.59) 


1.85 
(.31) 


1.81 
(.36) 


Q 

(N«17) 


3.71 
(.76) 


3.71 
(.50) 


3.37 
(.78) 


3.18 
(.60) 


3.93 
(.60) 


3.80 
(.54) 


2.42 
(.54) 


2.42 
(.52) 


9 

(N-1B) 


3.15 
(.84) 


2^94 
(.80) 


2.91 
(.85) 


2.53 
(.78) 


3.42 ' 
(.59) 


3.37 
(.56) 


2.25 
(.48) 


2.03 
(.53) 


, 10 
(N=23) 


3.88 
(.58) 


3.65 
(.55) 


.3.45 
(.73) 


3.22 
(.73) 


3.69 
(.67) 


3.65 
(.77) 


2.49 
(.60) 


2.36 
(.56) 


11 

(N=19) - 


3.68 
(.61) 


3.58 
(.61) 


3.18 
(.69) 


2.98 
(.86) 


3.87 
(.67) 


3.62 
(.61) 


2.34 
(.60) 


2.10 
(.67) 


Total 
(N«213) 


3.56 
(.61) 


3.42 
(.67) 1 


3.19 
(.68) 


2.99 
(.72) 


3.68 
(.56) 


3.55 
(.60) 


2.25 
(.51) 


2.20 
(.54) | 



Note: 



A total of 4 points was possible on Parts 1. 2, and 3 of this survey; 
a total of 3 points was possible on Part 4. 
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Table 5.4. Intercorrelations Among Measures on the Student Pretest and Posttest Batteries (N«213) 



• 


' 2 


3 


4 


5 


6 


7 


• 

8 


9 


10 


11 


12 


13 , 


14 


15 


16 


17 


1. 


Pretest Part 1 Feelings .632 


.559* 


.450 


.207 


.173 


.219 


.218 


.211 


.171 


.sfe 


.369 


.350 


.414 


.279 


.179 


.140^ 


* 

' .'.2. 


Pretest Part 2 Feelings 


.540 


.615 


.231 


.176 


.233 


.315 


.192 


.186 


.479 


.583 


.377 


.463 


.311 


.161 


.153 


3. 


Pretest Part 3 Feelings 




.409 


.221 


.202 


.243 


•249 


.228 


.243 


.363 


.277 


.527 


.262 


.247 


.114 


.249 


4. 


Pretest Part 4 Feelings 






.251 


.250 


.288 


• 


.221 


.237 


.414 


.413 


.397 


.658 


.364 


.164 


.214 

1 


5. 


Pretest Word Heanlnqs* 


• 


? 




.515 


.870 


.722 


.473 


.649 


.288 


.328 


.360 


.292 


.652 


^484 


.664 


6. 

en 


Pretest Pattern Completion 










.870 


.528 


.398 


.519 


.286 


.318 


•366 


a 

.262 


.477 


.333 


;4?7 


°° 7. 


Ability Composite 












.718 


.501 


.671 


.330 


.371 


^418 


.318 


.649 


.469 


.666 


8. 


Pretest Life Science 














.499 


.645 


.364 


.443 


.504 


.413 


.740 


.515 


.624 


9. 


Pretest Nature of Science 


• 














.437 


.215 


.300 


.295 


.297 


.399 


.458 


.453 


10. 


Pretest Science Process 






• 












.269 


.299 


.392 


.271 


.590 


.505 


.677 


U- 


Post test Part 1 Feelings 








♦ 












.619 


.580 


.558 


.393 


.320 


;320 


12. 


Posttest Part 2 Feelings 










» 










.590 


.617 


.427 


.312 


.345 


13. 


Posttest Part 3 Feelings 4 J 
























.443 


.471 


.324 


.4611 '-»<, 


14. 


Posttest Part 4 Feelings"""^ 
















v ■ 










.456 


.311 


.333 


137i5. 


Posttest Life Science 




























.578 


.681 


16. 


Posttest Nature of Science 






























.598 


17. 


Posttest Science Process 

0 




















> 














* v " ' ' ' 










* 




K 
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ranging from .409 to .532. Also, the four pretest subscales have 
moderatel-y high correlations with their posttest counterparts, 
with rs of .570, .583, .527, and .658 for Parts 1, 2, '3, and 4, 
respectively. As expected, these attitude subscales have rela- 
tively low correlations with the ability Measures, even though it - 
is Interesting to note that the posttest subscales are more 
strongly related to entering ability than are the pretest sub- 
scales. This suggests that students* attitudes toward science 
were more closely aligned with their general ability at the end 
of the year than at the beginning of the ye'ar. A similar kind of 
pattern is detectable by looking at the relationships between the 
pretest "Feelings" and cognitive science measures an<T comparing 
them with the sane posttest relationships. At pretest, the 
correlations, between these noncognltlve and cognitive measures 
are relatively low, ranging from, .171' to .344. By posttest, the 
relationships have strengthened some, with correlations ranging 
from .311 to .471. Again, this suggests a closer alignment 
between attitudes and performance at the end of the year than at 
the beginning. Here, the chajnof causality may be operating in 
either direction. Within these sets of relationships, It also 1s 
worth noting that the Life Science measure correlates more highly 
with the "Feelings" subscales than either tfee Nature- of Science 
or Science Process measures. One can speculate that since 
4 the Life Science measure reflects what Is most typically taught . 
and valued In school (i.e., the accumulation of factual know- 
ledge), students' attitudes toward the subject matter of science 
are most closely associated with this performance real m. 

The second .set of relationships worth examining Is that of 
the ability measures--that Is, Word Meanings, Pattern Completion, 
and the Ability Composite. The correlation between Word Meanings 
and Pattern Completion is .515, indicating related but suffi- 
ciently unique measures./ This 1s consistent with theory on the 
crystallized and fluid components of ability. Turning to the 
relationship between the Ability Composite and the pretest cogni- 
tive science measures, the table shows a fairly strong correla- 
tion between pretest Life Science and ability (r « .718), sug- 
gesting that general ability has^ an important role in determining « 
one's initial knowledge of life science. The correlation between 
ability and Science Process 1s somewhat less (£ » .671) and that 
between ability and Nature of Science is lower yet (r_ *> .501). 
Looking at the relationship between ability and the same measures 
at pdsttest, the general pattern Is that of correlations that are 
slightly lower than they were at pretest,, the largest reduction 
occurring for Life Science. This Indicates, then, that there were 
factors other than ability that Influenced students' progress 
over the year. 

The third set of relationships deserving separate comment is 
that a'mong the pretest and posttest cognitive science measures by 
themselves." At pretest, It is worth noting that the strongest 
relationship is between Life Science and Science Process 
( £ - .645). The Nature of Science measure has moderate but 
weafcer relationships with these two measures (rs - .499. and .437, 
respectively). The relationship among these three measures at 
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posttest is similar In pattern, but Increased in strength.- This 
suggests that whatever students learned during the year, it 
increased their capacity to perform well on all three measures. 
Examining the correlations between pretest and aesttest, the 
coefficients tor Life Science, Nature of Scierwfe, and -Science 
Process are .740, .458, and .$77, respectively. While these ar.e 
moderate to strong correlations, they still indicate substantial 
proportions of variance that could be accounted for' by other 
factors. This, of course, is a question tlhat will be explored 
throughout the remainder of the report. 



Growth on Student Outcomes 

i 

Patterns of student growth on outcomes are* examined more 
fully in this section. Several means of exploring student growth 
were employed 1n order to present the fullest picture possible. 
First, post-on-pre slopes were exanlned tor each outcome measure. 
Second, as an initial step, a decision was made to analyze stu- 
dent change scores as an indicator of growth. While there has 
been much controversy 1n the past regarding the advisability of 
using straight gain scores, new considerations point to these 
scores, as preferable to other more complex methods {e.g., Rogosa, 
Brandt, & Zlmowski, 1982). Thus, the growth scores were examined 
descriptively tor patterns across measures and classes. Third, 
the relationships between growth scores and students' entering 
ability and pretest performance were examined. The purpose of 
th-fs examination was to check tor any possible confoundlngs that 
might exist. 



Post-on-Pre Slopes 

Figures' 5.1-5.7 present the post-on-pre slopes tor the seven 
outcome measures (the tour "Feelings" subscales and three cogni- 
tive measures). In each figure, there are 11 regression lines, 
one tor each of the sample classes. Each line is tagged at the 
lett end by its class number. The length of each regression lirte 
was dr'aw.n to correspond . to the entire range of each class' pre- 
test scores. The standard errors of estimate tor these lines were 
small to moderate, with the following ranges for each respective 
measure: .246 - .729 tor Part ^Feelings, .377 - .694 tor Part 2 
Feelings, .371 to .591 tor Part*3 Feelings, .327 - .660 tor Part 
4 Feelings, 2.059 - 4.815 tor Life Science, 1.616 - 3.451 tor 
Nature of Science, and 1.141 - 3.314 tor Science Process. 

Without going into great detail, there are several general 
observations to make about the slopes in the seven figures. 
First, relative to slopes tor the cognitive measures, slopes tor 
the "Feelings" subscales show more variation in placement across 
classes and across subscales. Particularly tor the first three 
subscales, the degree of slope varies widely among classes with 
some classes having sharply positive slopes and others having 
much flatter, or even negative, slopes. This suggests that 



140 



ftCATTlMMN Or 



<CKMN> OTItCOM MOT FmRT tf •FEtLIMCV 

.asM* .r»M i. mm i.jrsot a. 



<ACMS*> ft? I St<*€ MC MA? fl TCELIMW 
aSM 3.73*9 3.79** 4.250ft 4.7SM 



4.3tM 



4* 

; 



J. MM 



l.MM 



2.tM* 



I.9MI 



l.MM 



.MM ♦ 




♦ 9. MM 



4. MM 



••••• «MM f.«M« I.SMt 2.4M4 t.SNO l.MM* )!sMt* <W 4?5M«* Itlli 



4. MM 
3.MM. 
3 -MM 

2. MM 

3. MM 
I. MM 
I. MM 



.MM 



.MM 



Figure 5.1. Post-on-pre slopes for eleven classes on Feelings, Part 1 
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figure 5.2. Post-on-pre slopes for eleven classes on Feelings, Part 2 



frCATTEMJMM OF (DOtttO 
.2900 

9.ftt*4 ♦ 



4.9444 



FOit MAT 43 -raiLINCS- (MMM) MF34C0RC WW ft*RT A3 'FEELINGS* 

7944 f.29ftft l.79ftft 2.29*9 2. 79 ft* ].»N 3.794* 4. 23 Of 4.79ft* 



'*.*••• 



3.9ft*4 



3.**** 



2.944ft 



2.444* 



t.l 



.5NI 



. •••• 



It 




• ♦ 4>- 

.OHO 



5010 1.0000 



1.5000 2*0000 



J 

2.9*4# 3.*4«* I )N« 



9. »•*; 



4.44M 



3.94ft* 



4 J.**** 



2.944ft 



2. 



t.9444 



I. 



.9444 



4.*«g* 4.344ft 9.**4* 



ERiC 



Figure 5.3. Past-on-pre slopes for eleven classes on Feelings, Part 3 
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Figure 5.4. Post-on-pre slopes for eleven classes on Feelings, Part 4 
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Figure 5.5. Post-on-pre slopes for eleven classes on Life Science 
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Figure 5.6. Post-on-pre slopes for eleven classes on Nature of Science 
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Figure 5.7. Post-on-pre slopes for eleven classes on Process of Sc1 
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change in feelings ot students who started the year with more 
positive teelings relative to students who started the year with 
less (posi ti ve feelings fluctuated from class to class. AlsoAit 
is difficult to take any one class and trace a fairly similar^ 
slope pattern across the "Feelings" subscales. The only obvious 
exception to this Is the slope for Teacher 4, which has a high 
intercept and is relatively flatf.gr all four subscales. It 
appears that while students in Teacher 4*s class had relatively 
hig-her "Feel ings" scores to begin with (i.e., at pretest), pre- 
test variability was diminished by the end of the year, with, all 
students having fairly similar posttest scores. Indeed, this is 
corroborated by the decrease in standard deviations for posttest 
scores for Teacher 4 in Table 5.3. 

. Another point worth noting Is tne relationship among slopes 
tor the cognitive measures, those shown In Figures 5.5-5.7. 
Here, slopes tor both the Lite Science and Science Process eras- 
ures appear quite similar. Not only a,re all tjie slopes fairly 
parallel and positive In nature, but the relative positioning of 
classes across the two measures Is similar. Slopes for tjie 
Nature ot Science measure are more scattered with less similarity 
of relative positioning among classes. 

Finally, among slopes for the cognitive measures, a couple 
classes stand out. Slopes for Teacher 4 are distinct tor all 
three measures because of their relatively restricted range at 
pretest -- that is, students started out as relatively high 
performers. Part of this trend may be explained by the small 
sample size tor this class that was due to attrition (I.e. reas- 
signment) ot students at midyear. Also, Teacher 4's slope on > 
Nature ot Science is unique in that it is very steep. This would 
suggest that high pretest performers improved more relative to> 
low pretest performers-. Slopes for Teacher 11 also stand out in 
Figures 5.5-5.7. While the degree ot Teacher li's slopes is ^ 
consistent with other classes, these slopes have wide pretest 
ranges and appear low relative to other classes. This suggests 
lower gains tor this class, a matter that is addressed more 
directly below. 

Descriptive Examination of Change Scores 

Tables 5.5 and 5.6 present the class averages on student 
growth scores tor the seven outcome measures. Rankings among 
classes on growth for each measure also are shown., In tact, 
these tables present extensions ot Tables 5.2 and 5.3, which 
showed pretest and posttest scores, but not the calculated gains. 

Lxamining Table 5.5 first, the trends tor overall negative 
growth are identical to those discussed tor Table 5.3. What is 
notable in Table 5.5 are differences in magnitude ot growth and 
patterns ot rankings among classes. Turning to magnitude ot 
growth, the total scores at the bottom ot the table show that 
decline was most substantial tor Part 2 (intentions tor future 
involvement with science), followed by Part 1 (attitudes toward 

5L 18 



ERIC -149 



Table 5.5 
Change Scores and Rank by Class 
on Four Sub scales of Student NoncognltWe Measure 



TEACHER 



FEELINGS, 
Part 1 

Rank 



FEELINGS, 
Part 2 

Rank 



FEELINGS, 
Part 3 

Rank 



FEELINGS, 
Part 4 

Rank 



1 

2 



3 

' 4 



Y 



8 
9 
10 
11 



f 



.101 
(.530) 

-.609 
(.682) 

-.068 
(.450) 

.045 

(.441) 

•» 

-.270 
(.65) 

.042 
(.491) 

-.127 
(.514) 

-.001 
(.665) 

-;208 
(.647) 

-.221 
(.530) 

-.090 
(.420) 



1 
11 

5 

2 
10 

3 
7 
4 
8 

6 



.071 

-.238 
(.627) 

-.093 
(.821) 

-.103 
(.552) 



2 
9 
3 
4 



-.349 10 
(.49) 

-.064 1 
(.710) 



-.168 
(.577) 

-.192 
(.647) 

-.382 1 
(.820) T 



5 
6 

11 



-.232 8 
(.533) 

-.197 7 
(.565) 



-.039 
(.587) 

-.305 10 
(.469) 

.008 . 
(.457) 

.012 
(.641) 

-.239 8 
(.97) 

-.083 
(.613) 

-.312 11 
(.694) 

-.133 
(.585) 

->049 
(.664) 

-.045 
(.459) 

-.252 
(.401) 



.060 2 
(.384) 

.017 3 J 
(.334) 4 . 

.179 1 
(.432) 

-.117 8 
(.95) 

-.081 7 
(.404) 

-.033 6 
(.349) 

-.006 4 
(.455) 

-.221 10 
(.419) 

-.130 9 
(.385) 

-.242 11 
(.528) 



Total 



-.141, 
(.5977 



-.193 
(.643) 



-.126 
(.567) 



-.058 
(.436) 



9 

ERIC 



. 5.19150 



science classes), Part 3 (attitudes toward science 1n general), 
and Part 4 (interest in science outside class). Paired sample t- 
tests between pretest and posttest scores, indeed, indicated that 
tnese average levels of decline were statistically significant 
tor Parts 1^2. and 3 Us ■•■ -3.4o, -4.39, and -3.23, respec- 
tively), with Part 4 approa'ching significance ( t_ * -1.93, 
j> = .065)., Assessing the practical importance of the overall 
levels of k decline is, of course, mor,e difficult. While declines 
of one-tentn to two- tenths of a point are not great on a tour- or 
five- point scale, it is the consi stency. ot t the decline across 
measures and for most classes that seems most worrisome. Also, 
while average declines by class are typically moderate in range 
(from slightly positive to about -.25). there are a few classes 
that stand out. Teacher 2's class, tor example, has an espe- 
cially large decline on Part 1 (-.609), as well as a greater than 
average decline on Part 3 (-.305). On Part 2, the classes of 
Teachers 5 and 9 stand out, with declines of -.349 and -.382, 
respectively. Finally* on Part 3, Teacher 7's class 1s note- 
worthy, with an average decline of -,.312. 

The rankings in Table 5.5 suggest somewhat varied patterns of 
growth across classes and measures. Visual comparisons suggest 
that tor Parts 1, 2, and 3, there are some fairly strong similar- 
ities in rank orderings among classes: those classes that tended 
to have more' positive (or less negative) growth on one part-also 
had more positive growth on other p'arts. Indeed, rank-order, 
correlations support this: the correlation between Parts 1 and 2 
e'quals .836, between Parts 1 and 3 equals .655, and between Parts 
2 and 3 equals .600. The rank ordering tor Part 4 shows less 
correspondence with the other subscales, with some major changes 
in position tor classes (e.g.. Teachers 2 and 6). Here, correla- 
tions confirm weaker, although still substantial relationships: 
cdrr.ela ti'ons of part 4 with Parts 1, 2, and 3, are .4*73, .491, 
and -.264, respectively. In snort. Part 4 seems to operate more 
distinctly as a measure than .Parts 1 through 3. Perhaps this is 
attributable to the tact that i terns on Part 4 are those, least 
associated with schools and the formal educational process, 
focusing on science activities outside of class. 

Table 5.6 presents the growth scores for the three cognitive 
measures. The trends of overall positive growth on these mea- 
sures have been discussed earlier in this chapter. Here, in 
addition, it can 'be noted that the magnitude of change tor each 
of these measures, as. tested by paired, pre-post comparisons, was 
highly significant (ts * .9.36, 3.83, and 5.05 for Lite Science, 
Nature of Science, and Process of Science, respectively). |Com- 
par'isons of change scores across measures^re not meaningful, 
however, because the three measures have substantially different 
scales. 

,. Turning to the ranks in Table 5.6, it appears that while 
there is some correspondence *ot ranks across the three measures, 
it is not especially strong. Indeed, rank order correlations 
indicate low to moderate relationships. Ranks for Life Science 
have correlations of .382 and .282 w,i th ranks tor Nature of 
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Table 5.6 
Change Scores and Rank by Class 
on Three Student Cognitive Measures 



TEACHER 


LIFE SCIENCE 
- Rank 


MATURE OF 
SCIENCE 

Rank 


^SCIENCE 

1 


* 

Rank 


1 


Cm SI U 

(2.292) 


0 


« AAA 

1.222 
(2.207) 


*3 


li519 
(.587) 


3 


2 


(3.535) 

* 


1 


• 750 
(2.908) 


7 


.000 
(2.638) 


11 


3 


(2.99?) 


4 


t OCA 

1.Z50 
(1.865) 


2 


U333 
(1.723) 


5 


4 


(2.063) 


A 


4|ir 

.385 
(1.805) 


8 


.385 
(1.938) 


7 


5 


2.381 
(3.025) 


5 


.333 
(3.006) 


9 


.286 
(2.493) 


8 




2.895 
(3.160) 


3 


.158 
(2.115) 


10 


1.474 
(1.867) 


4 


7 


3.200 
(?.895) 


2 


1.750 
(2.653) 


1 


2.150 
(2.758) 


1 


8 


> 1.647 
(4.257) 


8 


.765 
(2.078) 


6 


1.765 
(2.333) 


2 


9 


3.222 
(3.040) 


1 


.889 
(3.596) 


5 


.222 
(3.228) 


9 


10 


1.174 
(2.855) * 


10 


1.087 
(3.059) 


4 


.870 
(2.599) 


6 


11 


.684 
(4.679) 


11 


-1.053 
(2.738) 


11 


.053 
(3.341) 


10 


Total 


2.127 
(3.316). 


.704 
(2.685) 


.911 
(2.633) 
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Science and Science Process, respectively. The correlation 
between Nature of Science and Scieoce Process is somewhat higher 
at .541. In short, patterns of average class growth were such 
that classes showed moderately similar patterns of. growth on 
Nature of Science and Science, Process; classes' growth on Life 
Science, however, was fairly distinct from growth on the other 
two measures. This pattern makes sense to the extent that the 
observed teaching and tasks in the sample life science classes 
focused primarily on factual content, that which most closely 
corresponds to the skills tapped by the Life Science measure. In 
contrast, it seems that teachers rarelyV if ever, "taught to" the 
skills tapped by the Nature of Science and Science Process 
measures. It is interesting to note that these patterns of % 
growth were not obvious from the slopes in Figures 5.5 to 5.7, 
where Life Science and Science Process appeared more similar than 
Nature of Science. This may be attributable to the fact that 
average class growth is difficult to infer from slopes; indeed, 
slopes are most useful for detecting relative degrees of growth 
among students of different pretest aptitude. 



Relationships between Growth and Entering Performance 

.Having examined student growth on outcomes at a general, 
descri ptive level , it is now prudent to consider how growth was 
4 related to students' incoming performance^ Table 5.7 presents • 
student-level correlations between gain scares and Initial abil- 
ity and pretest scores. \ 



Looking first at the correlations with the ability composite, 
Table 5.7 shows only a small (albeit significant) positive rela- 
tionship between ability and gain on the first three subscales of 
the "Feelings" measure. This Indicates that studen.ts of higher 
ability showed greater gains tor perhaps smaller declines) in 
tfielr attitudes about science relative to lower ability students. 
What is considerably more pronounced in Table 5.7 are the corre- 
lations between gain and pretest scores. Here the correlations 
are all consistently negative and moderate In strength. This 
indicates that on every outcome measure, students who started out 
with higher scores flat ned 1 ess by the end of the year, w hi 1 e 
students who started out with lower scores gained more. This 
pattern has been commonly observed in gain data from. other stud- 
ies (see Linn & Slinde, 1977), but its cause and treatment are 
arguable. One possible explanation for the pattern might be 
ceilinpg effects for the measures. This seems an unsatisfactory 
explanation, however. Ceiling effects on noncognitive measures 
are difficult to contemplate, especially since the overall trend 
was for negative growth. Also, an examination of posttest means 
and standard deviations in Table 5.2 does not suggest that many 
students achieved near perfect scores on the cognitive measures 

in short, nearly all students had room to improve, even at 
posttest. Another explanation is that the pattern is attribut- 
able to the statistical artifacts of gain scores (Linn A S nrnde , 
1977), a reason often cited in favor of abandoning gain scores.* 
This position fs countered by Rogosa, et al. (1982), who suggest 
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Table 5.7 

Correlations between Growth on Outcomes and 
Entering Ability and Pretest Performance (M«213) 



Growth Measure 


* 

Correlation 
with Ability 
Composite 


Correlation 
with Pretest 
Score 


Feelings, Part 1 


.148 


-.380 


Feelings, Part 2 


.170 


-.407 


Feelings, Part 3 


.204 


-.427 


Feelings, Part 4 


.057, 


-.358 


Life Science 


-.049 


-.300 


Nature of Science 


.041 


-.410 


Science Process 


.046 


-.336 
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that this pattern of negative relationship is not a fundamental 
problem; rather* it is overridden because the gain score remains 
the best unbiased estimate of true change. II 

In sum. Table 5.7 points out an important relationship 
between growth and initial performance th&t should be kept in 
mind when considering other results and potential analyses. It 
is a relationship that 1s potentially problematfc to the extent 
that other instructional variables of interest are also cor- 
related with pretest' performance. 



Student Growth and Its Relation snip to Class. Student 
Gender; and Teachers' Use of Sci entitle Literacy 



In this section, we examine the relationship of several 
independent variables to student growth on outcomes at the stu- 
dent level,. In the first set of analyses, class was Included as 
an, independent variable In order to answer the major question of 
whether or not there were significant differences among classes 
in the degree of student growth {or decline). Gender also was 
included as one major student characteristic that conceivably 
might be involved in differential growth. Student ability was 
not included In the analyses reported here for reasons discussed 
below. In the second set of analyses, teachers' use oJ scienti- 
fic literacy served as an Independent variable. Here, despite 
teachers' low overall use of the relating components of scienti- 
fic literacy, It seemed Important to ask whether there was diffe- 
rential growth between classes where teachers used relating com- 
ponents more frequently and classes where teachers used relating 
components- less frequently. In short, 1n addition to asking 
whether class membership by itself made a difference, teachers' 
use of scientific literacy provflpd another means for grouping 
students, one that reflected the^entral normative framework of 
the Study. V 

• * 

Analyses with Class Membership and Student Gender 

The selected method of Statistical analysis was an analysis 
of variance (ANOVA). An ANOVA was run for each of the seven 
outcome variables (four noncognitive and. three cognitive). For 
each run, difference scores (post minus pre), computed at the 
student level, served as the dependent variable with class and 
gender as, independent variables. Both independent variables were 
treated as fixed. 

Table 5.8 presents the ANOVA results for the four subscales 
of the*' Feel i ngsr Toward Science measure. The table indicates two 
statistically signi ficant results. First, there is a highly 
significant class effect (F = 2.74, £ » .004) for the Part 1 
subscale. Because Part 1 was the subscale that specifically 
Addressed students' attitudes toward science classes, it is 
perhaps not surprising that this measure was related to class 
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Table 5.8. 

Analysis 'of Variance of Pretest to Posttest 
Change In Four Sub scales of Student Noncognltlve Measure 



Feelings Feelings Feelings Feelings 
Part 1 Part 2 Part 3 Part 4 

■flFZH) TTPZTO TTP2H) TJFZH) 



Source 


df 


F 


£ 


F 




F. 


£ 


F 


£ 


Class 


10 


2.74 


.004 


.53 


.871 


1.19 


.303 


1.55 


.426 


Gender 


1 


1.45 


.230 


.34 


.560 


.00 


.964 


1.80 


.182 


Class x Gender 


10 


1.50~ 


.141 


^95 


.491 


1.10 


.361 


1.96 


.039 


Mean Square Error 




.320 


.425 


.319 


.178 



X 
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membership. Mean gain scores point to Teachers X and 4 as having 
the greatest gains (or smallest decreases) on this subscale; 
while Teachers 2 and 5 had the greatest declines. 

The second significant result in Table 5.8 is the class by 
gender interaction for the Part 4 subscale. This subscale 
measured students' involvement in science activities outstde 
class. The presence of an interaction suggests that there were 
differences favoring girls In some classes and boys in other 
classes. Mean gain scores, broken down by class and gender, 
suggest that males tended to be somewhat more favorable < than 
females overall, although there were more classes (six) where the 
direction of means favored females. These means indicated that f 
males were substantially more favorable in the classes of Teach- 
ers 1, 7, and 11. Females were notably -more f avorable^Jhan males 
in the class of Teacher 9. Here, it is not clear if render of 
the' teachers played a role. There were only four female teachers 
in the study; three taught classes where males were more favorable 
and one taught a class where females were more favorable. In 
short, with a relatively small sample, it is difficult to 
speculate on the source of this Interaction. There Is much past 
research to indicate that teachers sometimes give differential 
treatment to boys and girls (probably because of general behavior 
differences between the two sexes), but without observation data 
at the level of Individual students, we cannot determine If 
teacher behavior was a possible source of the Interaction (see 
Brophy & Good,^ 1974; Brophy & Evertson, 1981). 

Summing up this table, it is interesting to note that 
effects were found for the Parts 1 and 4 subscales only. This 
makes some sense in that these subscales measured attitudes in 
realms fairly Immediate to students (their science classes and 
science activities outside class). In contrast, Parts 2, and 3 
measured student attitudes toward future involvement in science 
and toward science In general. These realms may have been too* 
general to be affected by experiences students gained in a one** 
year life science class. 

Table 5.9 presents ^e ANOVA results for the three cognitive 
science measures of Life Science, Mature of Science, and Science 
Process. While the class factor accounts for more variance than '" 
the gender factor throughout, there is only one class effect 
approaching si gn i f i cance-- tha t for Science Process (£ ■ 1.73, 

f- .076). Despite its weakness, this . result is noteworthy 
ecause of all the cognitive measures, the Science Process mea- 
sure tapped a realm of thinking that may be the most transferable 
to life situations -- namely, the ability to .apply scientific 
reasoning. Of course, this also is a measure that teachers 
apparently did little to address directly In class. In this 
sense, a nearly significant class effect is surprising. Means 
for this measure indicate that students in the classes of Teach-, 
ers 7 and 8 gained the most on this measure while students in the 
cllsses of Teachers 2 and 11 gained the least. 
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Table 5.9. 

Analysis of Variance of Pretest to Posttest 
Change In Three Student Cognitive Measures 



Life 
Science 
(N-213) 



Nature of 
Science 



Science 
^Brocess 



Source 


df 


F 


£ 


F 


£ 


' F 


£ 


Class 


10 


1.17 


.315 


- 1.42 


.173 


1.73 


.076 


Gender 


1 


.03 


.873- 


.34 


.561 


.10 


.759 

t 


Class x Gender 


10 


.78 


.652 


.87 


.561 


1.11 


.357 


Mean Square Error 




11, 


,077 


/ 7. 


113 


6.696 
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Altogether, the findings in Table 5.9 are di sappoi n ti irg 
because they fail to suggest significant differences in growth 
among classes that could be used as one clear indicator of dif- 
ferential teacher effectiveness. While there certainly were mean 
differences among classes, these differences apparently were not 
great enough (at least, relative to within-class variation) to 
reach significance. 

Before concluding, it 1s woeth addressing the role of the 
Ability Composite in growth on the cognitive measures. Concept- 
ually, it seems reasonable to argue that ability would be an 
important predictor variable to control for In the analyses of 
growth on cognitive measures./ Thl s proved not to be the case, 
however. When the analyses sfi the cognitive measures were run 
with ability as a covariatef the results were virtually un- 
changed, with values rarely increasing or decreasing by more 
than .02. The explanation forthls may best be found in the 

intercorrelations of Table 5.*: Because ability was h i g h 1 y_CJULr 

related with pretest life Science, Nature of Science, and Science 
Process (rs » .718, .501, .671, respectively), It *ost likely was 
the case that ability was largely taken into account by the use 
o.f the pretest score in the calculation of the dependent measure. 
In short, it seems there was little of a unique nature that 
/ability contributed to these analyses. 

t 

TOtffyses with Teachers' Use of Scientific Literacy 

For this set of analyses, teachers were grouped according to 
their overall use (across Topics 1 t^nd 2) of the relating 
components of scientific literacy (see Chapter 3L When the 
percent of total presentation time devoted to thmt relating 
components was calculated for each teacher, two natural groupings 
suggested themselves. These are shown in Table 5.10. One group, 
referred to as the Lower Use group, had percentages ranging from 
0 to 1.2. The second group, referred to as the Higher Use^grTriAO, 
had percentages ranging from 3.5 to i'V, With this grouping 
distinction as a two-level independent variable, ^-tests were * 
computed for each outcome, with student gain scores serving as 
the dependent variable. 

Table 5.11 presents the results for the t-tests. W^th stu- 
dents in classes of Lower Use teachers servl ng as the first 
group, negative t values would be predicted by the hypothesis 
that students in Higher Use classes had greater gains. In fact, 

. t values are negative for two outcomes only — Parts 1 and 3 of 
the Feelings measure -- and these values do not approach signifi- 
cance. The remaining five jt values are positive, suggesting a 
trend where students in Lower Use classes gained more than stu- 
dents in Higher Use classes. While none of these values are 
significant, note that the two values that come closest are for 
Nature of Science and Science Process (t * 1.44, £ » .152, and 

.t = 1.69, £ * .092, respectively). Thesei indeed, are the 
measures we might expect to be most influenced by teachers' use 
of scientific literacy. The trend suggesting that these outcomes 
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Table 5.10 

Teachers' Total Percentage (Across Topics) 
of Scientific Literacy Use, Grouped by Lower and Higher Use 













% of Presentation 


Group 


Teacher 


Time Devoted to 






Relating, Components 




2 


0 


Lower 








3 


.2 


Use 








6 


.7 


(0 - 








7 


.5 


1.2$) 








8 


.5 




10 


1.2 




1 


11.0 


Higher 








4 


. 3.8 


Use 








5 


4.0 


<3.5- 








9 


4.0 


11*) 








11 


3.5 



V 



-Table 5.11 

T-test Results Comparing Students In Classes 
tftth Lower versus Higher use of Scientific Literacy 



Outcome 


Lower 
Use Mean 


Higher 
Use Mean 


t value 


£ value 


Feeling Part 1 


- .194 


- .080 


-1.40 


.163 


Feel IrigW Part 2 


- .174 


- .216 


.48 


.632 


Feelings, J Par ^ 3 


- .132 


- .118 


- .18 


.861 


4 V 










Feelings, Part 4 


- .045 


- .072 


.44 


.657 


Life Science 


2.148 


2.102 


.10 , 


.920 


Nature of Science 


.948 


.418 


1.44 


.152 


Science Process 


1.191 


.582 


^1.69 


.092 



r 
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night l!ave been Influenced In a way opposite to that anticipated 
warrants some attention. Perhaps the aost obvious explanation 
for such a trend rests with the quality of teachers' use of the 
relating components that was discussed In the lattfer pa*t of 
Chapter Three. Recall that the conclusion froB tfifs chapter was 
that when teachers did sake reference to the relating coaponents 
of scientific literacy, these references often were confusing and 
sometimes even inaccurate. Thus, ft is possible that teachers 
who Bade Bore use of the relating coaponents actually did a 
disservice to students, planting the seeds of further miscon- 
ceptions In students' Binds; this, in turn, Bight lead to lower 
student perforaance and measures designed to directly test stu- 
dents' understanding of relating coaponents. J 

In sua, the results In this section suggest that teachers' 
use of scientific literacy was not a powerful explanatory var- 
iable for student growth on outcoaes. Perhaps this Is. not sur- 
prising given that teachers' overall use of the relating coapo- 
nents of scientific literacy was so alnlaal. While one can 
conceive of soae low-frequency variables that Bight have a Barked 
lapact on students (e.g.. use of personal criticise), this aay 
have been a case where there simply were not enough occurrences 
to produce meaningful variance — thus, good tests of relation- 
ships were precluded. Also, as emphasized In Chapter Three, the 
use of the relating coaponents aay only have aeasurable, positive 
value if done consistently within and across topics, as an^orga- 
nlzing fraaework for factual content. Anything short of this aay 
actually prove counterproductive, as trends in these data suggest. 



Suaaary 



The results of this chapter Indicate that there were 
substantial differences aaong classes In their perforaance on 
both cognitive and noncognitlve science measures at the beginning 
of the school year. Also, the relationships aaong the different 
variables appeared largely as expected, although students' gen- 
eral ability played a larger role in accounting for pretest 
performance on cognitive science measures than eight have been 
anticipated./ When both pretest and posttest class means on the 
student outcomes were exaained, there was a general trend such 
that students' attitudes toward science declined oyer the school 
year while their perforaance on aeasures of sdencfr-iHtow ledge, 
^ understanding, and process increased. When studenV gains on the 
outcomes were examined In more detail, classes showed similar ^ 
patterns of average growth across three of the four attitude 
measures. On the cognitive measures, average class' growth on 
Nature of Science and Science Process had similar patterns, with 
growth for Life Science being more distinct. Another important 
feature of student gains was their moderate negative correlation 
with student pretest scores, such that students with higher 
pretest scores gained less than students with lower pretest 
scores on all outcomes. 
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The last part of the chapter examined the role of several 
independent variables in explaining student 'gain on outcomes. 
When the role of class membership and student gender Un student 
outcome change over the year was examined, significant effects 
were limited tov£wo subscales tapping students' attitudes toward 
science classes and science activities outside of class. These 
probably were the most proximal of all the outcome measures 
administered. There also wyas a. nearly significant effect for 
class membership on the measure of students' ability to engage In 
scientific reasonigg. When Yteachers' use of scientific literacy 
was examined as an explanatory variable, results indicated no 
significant differences in growth for students who where In 
classes where teachers made mWe use of the relating components, 
of scientific literacy compared to students in classes where 
teachers made less use of these^ relating components. Teachers' 
frequency of use, simply may have, be£n too low to allow meaningful 
tests. However, there actually was\ a slight trend suggesting 
that students' growth on the Nature \of Science and Science Pro- 
cess measures may have been injuredlby teachers' greater use of 
the relating components, possibly because the use was 'Inconsis- 
tent and of poor quality. 
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CHAPTER SIX 
THE QUALITY OF TEACHING BEHAV40R 



farhlil k 5 P ? tP ? esc : ibes observers' ratings of the quality of 
lllrVi 9 J e J av1or in the eleven cl *"es. Here, the focus 1s on 
teaching behaviors that have been linked to student growth on 

h^- 65 \ n K ^ tud1es °f ••""•I teaching effectiveness. I.e.! 
till WIS?* B *°u s »> ec1f ' c to the teaching of life nee; 
In this study, we gathered higher-Inference data on the quality 
2n.,i5 k 9 ? ehav1or because it was anticipated that quality 
Lt«» .M. \V" rUn ,l ele " ent in explaininj student change In 
outcome measures. It was expected that a basic repertoire of 
generic effective teaching behaviors would be a necessary 
although perhaps not sufficient — condition for a relatively 
successful class, even in a specific subject area like life 
science. Unfortunately, for reasons described below. It was not 
?o!^? le -° * xa8,1ne tne d1r *ct relationship between quality of 
teaching and student growth on outcomes. Nonetheless, we think 

te%chi^rUal1 0 ty PreSeflt * •«•■« * of the data" IV" 



Data, Source and Analyses 



it... J U A V. 0f teaching behavior was measured with 27 rating 
items on the Science Class Description (SCD) form. A copy of 
lill l!?!!* 1 spears in Section Six of Appendix A. ATI Items 
were in a f 1 ve-poi nt \i ker t-sca le format, with the a "5- desig- 
nating the most desirable response, and a "l" the least desirable 
response.. Two of the 27 items came from Part 1 of the SCO. 
l°,i U t I on ¥* e de 9 ree ° f teachers' academic task orientation and 

lA^nin r 9 °c<l tUafinU 9 eneran > P«y^0 attention 1n class. The 
remaining 25 items came from Part 3 of the SCD, covering a spec- 
I"? managerial, instructional, and motivational concerns. As 
indicated in Chapter Two, observers completed the SCD ratings . - 
following every visit to a class; thus, the^ number of SCD ratings 
for a given teacher corresponds to the number of observed days 
for Topic 1 and Topic 2. Two SCD items were- except*tiwis to- thi s 
general procedure: on ratings of teachers' knowledge of subject 
matter and rapport with most students, observers were asked to 
complete these ratings only twice, once at the end of each topic. 

tho i F ° r D ? rD0 ? es of analyses, the SCD ratings were aggregated to 

nn JLll <rn W m 15 " aS iC comp 1 1 shed ' Dy computing the average 
on each SCD item across all occasions for each teacher. Thus. 

flfrtf! *2"J ddU SCt cons1sted of 27 average rating scores per 
teacher, before proceeding to use the ratings, the general 

ashore 9 °J K f eacner s oy the ratings was examined by the two first 
authors. This examination indicated one unexpected trend: one 

^" rV 7^ ad c^ ted h1s teacher (Teacher 8) consistently low on 
many of the SCD ratings, such that this teacher received the 
lowest average ratind in many instances. This pattern was at 
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odds with the researchers' general impression of Teacher 8's 
relative position aaong the teachers (two of the researchers had 
Informally observed at least ten of the eleven teachers on one or 
more ocjca^ions). The, researchers expected that Teacher 8 would 
reteive ratings placing him no lower than the, middle range of 
the> teachers. Indeed, a follow-up conversation with the observer 
confisrwed tfeat tie too viewed the te*acher as being "in the middle 
of the pack." T.He observer also indicated that he often used the 
exact center' point of ,the ratings scales (a "3") as a conse- 
quence. While this is understandable, it appears that other 
observers had a slightly higher center reference point, tthil*^ 
there was no clear solution to this problem, some form of adjust- 
ment yas considered necessary. The method selected was that of 
assigning Teacher 8 ratings representing the average of the other 
ten teachers on all the suspect items (items 8, 13, 14; 17*, 18, 
19, 21, 22, 23. .27'. 28. and 31). 

4 f 

Descriptive Statistics 

Table 6.1 presents the 'means and standard deviations by 
teacher for each of the 27 SCD rating variables. The variables, 
are presented according to the ordering and numbering system In 
the instrument. -While there is much information In the table, a 
good initial approach is to examine the total sample average 
ratings for variables that are unusually high or low. Focusing 
first on high items, the table shows three variables with average 
ratings above 4.0: relevance of questions asked (S19), accessi- 
bility to individuals ($25), and rapport with most students . 
(S32).^ This indicates that relative to observers' experience 
with teachers in general, teachers in this sample were viewed as 
asking academic questions in recitation that were nearly always 
appropriate to the subject matter, as being easily available to 
assist students during-seatwork or laboratories, and as being ' 
well-liked and respected by their students. 

t Turning to items with low average ratings, Table 6.1 indi- 
cates four variables with averages below 2.0: provides rationale^ 
for work (S12), suggests specific ways to learn ($16), type of 
questions asked (S18), and summarizes Important points (S30). 
This indicates that teachers on the whole were rated as pre- 
senting no (or a very mundane) explicit rationale for assigned , 
work, as rarely, if ever, suggesting specific learni ng, strategies, 
as asking mostly lower-order (i.e. fact-recall) questions during 
recitation, and as rarely, if ever, summarizing the important 
points at the end of each period.' It'1s interesting that three 
of these ratings (S12, S16, and S30) have to do with teachers' 
presentation of ai.ds to learning (purpose, strategies, and sum- 
mary). Two other simflar variables -- provides overview ini- 
tially (SID) and' gives verbal markers (S15) --'also have rela- 
tively low ra^fngs in Table 6.1 (with means of 2.31 and 2.57, 
respectively). The finding about lower-order questions is con- 
sistent with evidence about teachers' academic tasks -- i.e., 
that a low level of cognitive d«»mand was placed upon students for 
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Table 6.1 

* • 

Means and Standard Deviations on Science Class Description (SCO) Variables, by Clas* 



TEACHER 

S? - Academic 
Task Orientation 

S3 - Nujaher of 
Students Attending 

58 -Overall 
Effectiveness 

59 - Preparation 
for Instruction 

510 - Provides 
Overview Initially 

511 - Relates 
Today's Activities 

512 - Provides 
Rationale for Work 

SIJ - Clarity of 
Directions 



. SI4 - Content Pre- 
I sen tit Ion Logical 

515 - Gives 
Verbal Markers 

516 - Suqqests Spe- 
cific Hays to Learn 

517 - Smoothness 
of Presentation 

Sia - Type of 
.Questions Asked 



1 


2 


3 


4 


5 


6 


7 


8 


1 9 


10 


11 


AVERAGE 




3.95 
(.71) 


(.63), 


(1.37) 


J CO 

(.63) 


2.93 
(1.21) 


1 4.00 
(.77) 


4.33 
(.77) 


4.18 
(.407, 


4.06 
(.85) 


4.10 

(.7H 


3.64 
(.92) 


3.99 
(.94) 




4.16 
(.60) 


3%f 
(.68) 


(1.17) 


3.59 
(.95) 


3.43 
(1.34) 


( 3.18 
(.75) 


3.50 
(.62) 


4.27 
(.47) 


4.13 
(.34) 


4.45 

(.51) 


3.91 
(.30) 


3. 76 
(.86) 




3. 16 
(.76) 


(.72) 


(1.52) 


J. /5 
(.S8) 


3.29 
(.73) 


I 3.64 
(.81) 


3.89 
(.76) 


.3.81 
(.00) 


1 4.31 

(.60)' 


4.30 
(.57) 


3.82 
(.75) 


3.80 
^.93) 




3.95 
(.78) 


a 

1.77) 


J.UO 

(1.25) 


3.81 
1.66)- 


2.01 
(1.07) 


1 2.73 
(1.19) 


4.44 

(.62) 


3.36 
(.50) 


4.25 
(.58) 


4.70 
(.47) 


4.27 
(.79) 


3.76 
(1,13> 




2.95 
(1.27) 


\ ftft 

(1.20) 


Cm fO 

(1.15) 


1*B7 
(1.30) 


2.50 
(1.09) 


1.36 
(.92) 


1.33 
(.59) 


1.82" 
(1.25) 


3.56 
(.89) 


2.95 
(U23) 


2.45 
U.13) 


2.31 
(1.28) 




3 63 
(.90) 


7 OA 
c • no 

(1.44) 


9 C? 

(1.28) 


if.5J 
(1.41) 


1.14 
(.53) 


2.18 
1(1.25) 


4.17 
(.79) 


3.64 
(1.21) 


4.00 
(.82) 


3.95 
(.94). 


2.^73 
(1.35) 


2.96 
(1.42) 




' 1 16 
(.37) 


7 nn 

C . 1 fU 

(1.41) 


9 £C 

(1.50) 


1.53 
(.92) 


1.57 | 
(1.02) 1 


2.09 
(1.45) 


1.00a 

(.oor 


1.18 | 
(.60) 1 


2.88 
(.89) 


. 1.55 
(.76) 


1.27 
(.€5) 


1.72 
(1.11) 


• 


3 17 
(1.01) 


a *;n 
(.97) 


1 9Q 

(1.31) 


4.31 y 

(.70)' 


3.86 
(1.17) 


4.73 
(.65) 


3.00 
(.69) 


3.92 
(.87) 


4.75 
(.45) 


3.85 
(.59) 


4.04 
(.54) 


3.97 
(1.05) 


9 


3 05 
(.91) 


a 7R 

(.67) 


1 IT 
J.I/ 

1.94) 


3.79 
(.58) 


2.82 I 
(.87) 


3.67 . 
(1.58) 


3.H 
(1.02) 


3.57 
(.50) 


4.07 
(.73) 


3.94 
(.56) 


4.00 
(.93) 


3.63 
(1.02). 




3.05 
(1.47) 


.4.17 
(1.60) 


1.83 
(1.34) 

« • 


1.93 
(.83) 


2.09. 
(1.45) 


3.56 
(1.94) 


1.39 
(.70) 


r.6o A | 

(1.08f 


4.43 

(.76) 


2 41 
(1.46) 


1 7ft 
I. so 

(.97) 


9 C7 

(1.55) 




1.47 
(.96) 


1.21 
(.58) 


2.23 
(1.30) 


1.54 
(1.13) 


1.00 
(.00) 


1.18 
(.40) 


1.00 
(.00) 


1.27 | 
(.47) 


1„79 
(l.\5) 


1.41 

(1.06) 


1.40 
(.97) 


1.41 
(.89) 




2.58 
(1.02) 


4.67 
(.82) 


3^ 
(1.00) 


3.86 
C66) 


2.27 
(.90) 


2.78 
(1.48) 


3.11 
(.68) 


3.37 
(.40) 


3.86 
f.53) 


3.76 
(.44) 


4.20 
(.63) 


3.44 
(1.05) 




1.16 
(.50) 


1.43 
(.79) 


2.60 
(.84) 


2.60 
(.74) 


1.40 1 
(.97) 


1.88 
(.99) 


1.11 
(.47) 

4 I 


1.74 1 
(.89) 1 


1.73 
[1.01) 


2.06 
(.66) 


1.75 
(.89) 


1.77 
(.89) 
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Table 6.1 (cont p ) 

_ Means and Standard Deviations on Science Class Description (SCD) Variables, by Clasfs 







1 ' — 

TFACHtR 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


TOTAL 
AVERAGE 






SI9 - Relevance 
of .Questions 


4.53 
(.51) 


4.40 
(.70) 


4.10 
(.57) 


4.27 
(.47) 


3.71 
(.49) 


4.00, 
(.53) 


4.56 
(.51). 


4.32 
(.67) 


4.64 
(.50) 


4.24 

(.66) 


4.13 
(.64) 


• 

4.26 
(.66) 


i 




S20 - Allows Jim 
for Answers 


1.05 
(.23) 


4.40 
(.70) 


2.55 
(.82) 


2.69 
(1.32) 


3.50 
(1.07) 


1.50 
(.76) 


1.44 

(.51) 


3.80 
(.79)' 


3.09 
(.54) 


2.06 
(.90) 


1.29 
(.49) 


2749 
(1.29). 


• 




S?l - Feedback to 
btuoent Responses 


•3.42 
(.69) 


4.79 
(.80) 


4.42 
(.67) 


4.64 
U50) 


4.00 

(.82)" 


3.88 
(.99) 


2.22 
(.65) 


3.85 
(.63) 


3.92 
(.95) 


3.94 
(/24) 


4.14 

(1.07) 


3.93 
(1.03) 






S22 - Efficiency 
In Management 

• 


4.00 
(.33) 


4.19 
(.66) 


3.12 * 
(.86) 

• 


4.00 
(.82) 


3.86 
(.86) 


3.18 
(.87) 


2.72 
(.57) 


3.73 
(.40) 


4JB8 
(.34) 


3.70 
(.80) 


3.64 
1.67) 


<3.73 
(.90) 






S23 - Effectiveness 
in Discipline ■ 


4.00 
1.47) 


3.50 
(.63) 


3.71 
(1.05) 


3.75 
(1.57) 


3.64 
(1.50) 


' 3.36 
(.92) 


2.78 
(.65) 


3.61 
(1.04) 


5.00 
(.00) 


3.05 
(.60) 


3.27 
(1.01) 


3.61 
tl.lt) 


* 


4 


$24 - Monitors 
our 1 n<} Morfc 


5.00 
(.00) 


4.73 
(1.03) 


3.08' 
(1.121 


3.85 
(1.28) 


2.64 
(1.50) 


3.50 
(1.41) 


3.'41 * 
(.80) 


3.80 
(.42) 


5.00 
(.00) 


2.67 
(1.40) 


4.18 
(.52) 


3.82 
(1.30) 




- 


S?S - Accessibility 
to Individuals 


• 4.83 
(.51) 


4.73 
(1.03) 


3.00 
(1.15) 


3.42 
U90) 


3.46 
(.66) 


4.00 
(1.41) 


3*88 
(.49) 


3.90 - 
(.32) 


5.00 
(.00), 


4.20 
(.68) 


5.00 
(.00) 


4.13 
(.98) 


* ■ 




S26 - Provides 
Unsolicited Feedback 


3.22 
(.81) 


4.71 
(1.07) 


2.23 
(1.01) 


1.44 
(.53) 


1.23 
(.60) 


1.50 
(1.41) 


1.12 
(.49). 


2.10, 
(.32) 


4.00 
(.76) 


*t.S3 
(.52) 


4 

2114 
(1.46) 


2.29 
(U42) 


1 




S27 - Fairness 
In Treatment 


- 3.95 
(.62) 


(.681 


3.53 
(.94) 


4.31 
(.70) 


3.00 
(l.U) 


3.82 
(.60) 


3.17 
(.62) 


3.87 
(.67) 


3.75 
(.58) 


3.85 
(.37) 


4.82 
(.60) 


3.89 
(.91) 






S28 - Attitude 
About Learning 


4.16 
(.76) 


4.75 
(.68) 


4.29 
(.59) 


4.31 
(.601 


3.00 
(.96) 


3.73 
(1.10) 


2.78 
(.43) 


3.97 
4.30) 


4.81 
(.40) 


3.80 * 
(.41) 


4.00 
(.77) , 


3.96 
(.93) 






%Z9 - Paces * 
Period 


2.79 
(1.03) 


4.63 
(.72) 


3.41 

(1.28) 


3.50 
(1.59) 


2.43 
(1.45) 


2.91 
(1.64) 


2.17 
(1.04) 


2.91 
(1.30) 


4.19 
(.91) 


4.50 
(.51) 


3.82 
(1.40) 


3.39 
(1.40) 
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S30 - Suanarlzes 
luportant Points 


l r 63 
(1.16) 


1.50 

d.rs) 


1.18 
(.53) 


1.19 
(.75) 


1.43 
(.85) 


1.36 
(.81) 


1.00 
(.00) 


1.36 
(.81) 


2.19 * 
(1.37) 


1.25 
(.72) 


1.36 
(.81) 


1.40 
(.92) 




S31 - Knowledge 

of Subject Matter*^ 


4.00 


5.00 

• 


4.00 


4.00 


3.00 


3.50 


4.00 


4.00 


5.00 


4.00 


3.00 


3.95 




\ 

\ 


S3? - Rapport with 
Most Students 1 


4.00 


5.00 


4.50 


5.00 


4.00 


2.50 . 


3.00 

S 


3.50 


5.00 


5.00 


4.50 


4^18 



q Standard deviations are not given for these variables because the averaqe was 

ERIC , n 



based on only two occasions, 
*'* . • • 
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laboratory, worksheet, and exam assignments {see Chapter Four) 

L er lhir id ? Ce that Uis 'o^-ordtr climate' extended "to 
academic verbal exchanges between teacher and students as well. 

tp a rhirc r n Katn< 1 n ? rat1 "9 s 1n T *t>le M suggest that sample 
teachersoenerally were rated as slightly above average on most 

IcAlmYc nriin^ 0 /^ "° St teachers appeared strong In thel? 
academic orientation, management, and motivational skills, if 
there was any general weakness, it was 1n the area of presentina 
students with explicit learning aids during instruction 9 

t**ri*t ^H er y ar1able ^serving comment in Table 6.1 is S31. 
teachers knowledge of subject matter. It can be seen that all 

neVor'tho'r^r 5 < T t eache ? 5 - V* «> "ere me5 as v 

Ac**** VJZlL ititl of * the sev ^ nth 9rade ,<fe sc1ence cur " 

Clf if k Perhaps this is not unexpected given a sample of volun- 

tVtllA lr!!*::'?*' 9 ^ 1 * w1th observation. TfcifJ 

ratings are thus probably higher than one would find for 1nter- 

V«' V C scien " te ""ers in general. In short, the dSta 
scilncl at tW* •"-■•""•■•« that most teasers of 

knowledge secondary levels are deficient in subject matter 



, ader 1s left ^ explore Table 6.1 for the degree of 
yar ability among teachers on the SCO variables. {Clearly there 
is important variability, as well as some consist*!? for 
teachers across variables. Teacher 5. for exampleThas generally 
low ratings, while Teacher 9 has generally high ratings. 

The SCO variables also were examined for their Interrelation- 
ships. Interrelations at the class and observation day lev- 
clf'i^*? a ? L factor analysis (not shown here), were used to 
see if there might be a conceptually meaningful framework for 

SelJJ^lJJt 1 ?! v ! r J? Dl !!- A synthesis of this exploration sug- 
gested that 18 of the 27 variables could be placed in five 

nI h r SG 9r °, UpS , arc Sh0 * n 1n Table 6 ' 2 an « are 'termed 
?™Iifit? c e»«un1cation. Willingness to be a Resource. Posrtive 
Expectations. Classroom Management, and Explicit Learning Aids. 
The remaining V variables are listed as ungrouped. {The addi- 
tional data in Table 6.2 are discussed below.) 

The Relationship Between Teaching Quality and Student 

. Performance 

i 

tuu)\ h » purpose o/. collecting the Science Class Description 
SCU) teaching quality ratings was to determine what role these 
behaviors played in explaining student outcomes. However, a 
couple of considerations impeded this investigation. These con- 
siderations are described next. 

The first consideration was the relationship between student 
till H°J eS and . student Pretest scores. Recall from Chapter Five 
that this relationship was negative at the student level for all 
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Table 6.2 

Correlations Between Science Class- Description 
Variables and Student Pretest Cognitive Outcomes (N«ll) 



SCO Variables 



I. Quality of Coagtun feat 1on 

58 - overall effectiveness 

59 * preparation for Instruction 

513 - clarity of directions 

514 - content presentation 1s logical 
SI 7 - smoothness of presentation 

. S29 - paces period 

II. Willingness to be a Resource 

524 - monitors during seat- lab work 

525 - accesflbiltty to Individuals 

526 - provides unsolicited feedback- 
Ill. Positive Expectations 

521 - feedback to student responses 
* S27 - fairness 1n treatment 

$28 - attitude about leaminq ^ 

IV. Classroom Management 

522 - efficiency In management 

523 - effectiveness In discipline 

i 

V. Explicit learning Mete 

S10 - provides overview Initially" 
S12 - provides rationale for work 

515 * gives verbal markers 

. $30 - summarizes important points 

VI. Ungrouped Variables 

52 - academic task orientation 

53 - number of students attending 
$11 - relates today's activities 

516 - suggests specific ways to learn 
SI* - type of Questions asked ' < 
$19 - relevance of questions asked 
£20 - allows enough time for answers 
S3! - knowledge of subject matter * 
S3? - rapport with most students 



Pretest Cognitive Outcomes 



Life 
Science 


Nature of 
Science 


Science 
Process 


-.233 
-.123 
.185 
.055 
.018 
.259 


-.234 
-.124 
.110 
.04$ 
.133 
.115 


.230 

.244 

.358 

.391 

.437+ 

.425+ 


.049 
-.172 
-.094 


-.111 
-.339 
-.363 


.116 
-.164 
-.014 


.464^ 

.191 
.299 


.425+ 

.290 

.146 


.495* 

.407 

.478+ 


( 

.071 
.031 


-.149 
-.159 


.249 
.168 


.034 
.083 
-.0*1 
-.019 


-.#19 
-.094 . 
-.35* 
-.377 


-.053 
.159 
.043 

-.086 



.251 


.199 


.583* 


.284 


.041 


.113 


-.049 


-.180 


.051 


.385 


.290 


.367 


.542* 


.649* 


.685** 


-.305 


-.284 


il55 


.016 


-.140 


.076 


-.242 


-.287 


.106 


.219 


,143 


.452* 



♦ £ < .10 
*p_ < .05 
►*£ .01 



BEST COPY AVAILABLE 



6.6 
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outcome measures. ■* The* same correlations at the class level (the 
unit of analysis necessary in this chapter) also proved to be 
negative for alV outcomes: -.221., -.025. -.319. -.078. -.438. 
-.455. and -.247 for Parts 1, 2. 3. and 4 of Fee 1 i ng s . - and Life 
Science. Nature of Science, and Science Process, respectively. 
The trendjwas for classes that had low average pretest scores to 
have high average gain, and vice versa, especially for the cogni- 
tive measures. While this relationship, was not necessarily prob- 
lematic 1n itself, It became so when viewed in connection with 
the second consideration. 

The second consideration was the relationship between the 
teacher quality ratings and student pretest performance. Table 
6.2 shows these class-level correlations with the cognitive 
outcomes. Several features of the correlations are worth noting. 
First, while the correlations are generally low in magnitude (as 
can be expected with such a small sample size), nearly two-thirds 
of them are in a posl tlve .direction. Second, the Sdende Process 
outcome has the greatest proportion of -positive correlations 
Third, of those correlations that do reach significance, all are 
in a positive direction. In short, this table suggests a trend 
for classes that had higher average pretest scores on cognitive 
measures, especially the Science Process measure, to have teach- 
ers who were rated more favorably on most of the teacher quality 
ratings. At least three different causal' hypothese*s for this 
relationship come to mind. One- is that better teachers tended to 
be assigned to better classes. While none of the sample schools 
indicated that they practiced tracking, it Is possible that 
inadvertent tracking occurred and that teacher assignments were 
not randomly distributed. Another hypothesis would be that 
better teachers were more selective In terms of the' class they 
wanted observed for the study, and picked one of their higher- 
achieving classes. Yet a third hypothesis wouTd be that teacners 
were more able (or inspired) to teach at higher levels of quaflty 
when they had a class of higher achieving students. Of course, 
it is impossible to sort out these causal explanations given the 
nature of the correlational data; one*©V all of them may have 
been at work* 

. While the trend towards a positive relationship between 
student pretest performance and quality of teaching makes sense, 
difficulties arise in its combination with the finding of a 
negative relationship between pretest performance and student 
gain. If classes with the higher average pretest score are those 
with the lower gains and those with the higher quality teaching, 
one can anticipate that the relationship between quality teaching 
and student gain will be negative. To state a negative relation- 
ship between quality of teaching and gain would b* misleading 
because there is a third variable that is confounded with both 
quality of teaching and gain -- namely, pretest score. When we 
considered possible methods that might circumvent this confound- 
ing (e.g., dropping teachers with the most extreme scores, the 
use of partial correlations), the basic relationships remained 
unchanged. Thus, .we conclude that there is no cle*f way to J 
disentangle the confounding role of pretest score, par ti cul/rly 
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with. such a small samp If at the class level. While 1 1 Is disap- 
pointing not to be able to examine teaching quality as a corre- 
late of student growth, there are other relationships worth 
exploring In future work. Examining the relationship of student 
perceptions about their teacher and class to student outcomes an<T 
teaching quality is one such example. 

Summary ' 

Ratings of teacher quality indicated that observers per- 
ceived the participating teachers to be generally quite competent 
in generic aspects of instruction, classroom management, ability 
to motivate students, and subject-matter knowledge. However, ' 
nearly all, teachers received low ratings on variables tapping 
their^provlslon of explicit learning aids to students. The 
ratirgte of teaching quality tended to have positive correlations 
with'student pretest performance on cognitive measures, meaning 
*hat higher quality teachers worked with Initially higher-achiev- 
ing classes. Since higher-achieving classes also had lower gains 
on student outcomes relative to lower-achieving classes, correla- 
tion^ between teaching quality and outcome gains are confounded 
by pretest variation. Jt is unlikely that this confounding can 
be disentangled. < 
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. J CHAPTER SEVEN 

STUDENTS' PERCEPTIONS OF SCIENCE CLASSES 



From the Initial conceptualization of this study, attention 
has been focused on the perceptions of students enrolled In the 
study classes. Our intent has been to move the "Mediating pro- 
cess research paradigm out of the laboratory and Into' the class- 
room to better understand how students' perceptions of their 
classroom experience and learning may be related to learning 
outcomes. This chapter 1s the first of three that begin to 
explore the perceptions of the students in this study. 

Many aspects of students' perceptions of their science cour- 
ses undoubtedly bear upon the main questions of this study. We 
have chosen to sharpen our focus and consider three categories of 
perception. The current chapter discusses students' general 
perceptions of their science courses and learning at the end of 
the. school year. He report on their perceptions of the emphasis 
their teachers place on the components of scientific literacy; on 
their desire for changes In the Instruction they received; on the 
strategies they report for learning and for getting right answers 
In their work; on their perceptions of the learning process 
Itself; and of teachers' classroom grading systems. Finally we 
report on whether they regard understanding /science or getting 
their classwork correct a,s the more Important. Me assume that 
these perceptions ane constructed as students complete classroom 
activities throughout the year/ and are jrelatl vely stable, norm- 
ative assessments summarizing a year of classroom experiences. 

Chapter Eight focuses on the characteristics of specific 
tasks and activities perceived by students as being quite differ- 
ent. Chapters Seven and Eight consider data which are "sum- 
mative"; mean ratings of many students. Chapter Nine extends 
this discussion by considering the activities which target stu- 
dents found most engaging and from which they learned the most 
not only during the topic observations, but during the entire 
year. ' . . 

Before turning to. our exploration of student perceptions we 
should note that we can only present an Initial, descriptive look 
at these data given the time constraints under which this report 
was produced. Further analyses using inferential methods will 
allow us to see more clearly the relationships between students' 
perceptions and students' learning. 



Oat a Source and Analysis 



The Ideas About Science Survey (IASS) was the source of the 
perception data discussed in this chapter. This measure was 
completed by students as part of the posttest assessment package. 



'•i 173 



and replaced the Word Meanings and Pattern Completion measures 
given at pretest. The IASS Is a complex questionnaire divided 
Into three parts and containing a total 57 items. (A copy of the 
Ideas About Science Survey appears In Appendix B.) 

Part I of the questionnaire attempts to record students' 
perceptions of the frequency with which teachers referred to the 
tenets of scientific literacy during class. A general steal, 
"In science class this year, how often did the teacher talk 
about . . ." Appears at the top of the page. This Is followed 
with 15 explicit examples of the ways the scientific literacy 
components could be used In class discussion (e.g., definitions 
of science words, how to do experiments, how science can be a fun 
__Jiobby, etc.). These examples are keyed to the scientific liter- 
acy framework that has guided this study. Students were asked to 
respond to each example using a five point scale: (1) never, 
(2) se.ldom, (3) sometimes, (4) often, and (5) very often. 

Part II of the questionnaire was designed to record stu- 
dents' perceptions of the teacher's Instructional effectiveness. 
Twenty-two Items describe behaviors identified In previous re- 
search on effective teaching as being associated with student 
learning. Examples of items Include; "the teacher gives clear 
directions, " "the same kids always talk," and "we often run out 
of tilings to do." Students were asked to Indicate their level of 
agreement on a five point scale: (1) strongly disagree, (2) dis- 
agree, (3) no opinion, (4) agree, and (5) strongly agree. This 
part of the IASS was designed to provide a student analogue to 
the observers' judgments. It is not discussed In this report 
because of time constraints. " 

Part III of the Ideas about Science Survey consists of«20 
' i Items that record students' perceptions of numerous aspects of 
classroom life. Items present a general stem (e.g., "When I do 
worksheets,, I g& the right answers by"), followed by four or 
five statements that complete the stem (e.g., "looking them up 1n 
the textbook," "thinking about them," "asking the teacher," 
etc.). Students are asked to Indicate their level of agreement 
v wi th the completed stem on a four or five point scale. Responses 
to ten Items from Part III and a porttoir -o+ aire^*^ren-tli-~a-re 
discussed 1n thl s ^chapter. 

The. number of students responding to the 1 tens dTscussed In 
this chapter ranged from 261 to 290. We include data from all 
students who completed part or all of the IASS, In order to 
maximize the data set for analyses that were primarily descrip- 
tive rather than inferential. 

Responses to the IASS were analyzed by computing the mean 
response to each Item by class and for the entire sample. In 
..addition, for Part I of the questionnaire, students' responses to 
appropriate items were aggregated to create scores reflecting 
each component of the scientific literacy framework (i.e., con- 
tent, social historical process, reasoning process, science and 
technology/society, and positive attitudes toward science). Chi- 
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squared analyses were conducted for each of the Hens in order to • 
determine when the students in the eleven classes differed In 
their rating responses tp an Item. A total of 150 such comoSri- 
sons were carried out. On 21 Items the classes showed distM- 

?e U ve? nS l°„ f XlX* W V Ch significantly at the P < Ml 

level. In addition, for 23 Items the classes differed to a 
d ! gfe ! significant at the level p < .01. A further 35 items 

le^eT VhVsV^t° n ^°/. ClaSS ra ^ fn9S significant .t 3 U te p"< .05 
I?nrl" rt « e ;L ast 35 UeBS " ust be regarded with a certain care 
tie at L"*ZViiVX eC l t0 s ftnd 8 showing significance at ' 

inSi^Ll !! ♦! 1 " Ply b * c * an «- T «*se significance levels are 
rine^ou^ — ""^ -rented upon 

i 

Perceived Scientific Literacy Emphasis 

I 
i 

of thI*iInhi"e 4 , P 7A en K tS an anal > si S |of the ratings students made 
nents (pfrt i i^cci 9 *^ t0 th « scientific literacy compo- 

'■JJSfir *i f tne , IASS >- Mean ratings for each component 

the mJ«* ° PP , 0SUe the WoprAu. teachers. ThT™n£ing of 

the means for each component Is alsci Indicated. Standard devitV- 

anTva'r'L^ ThC SU «est both cSisU tency* 

sc1en Va tH?c t1 ?^er\c^ n m\%or" ° f teaCherS * — 0f th « 

First, there is relative consistency in the ordering of the 
emphases across the sample as a whole. Hi thou t except on teJch- 
tifi^t" teWed aS stress1n 9 ""ten* «ore than tn^her sell" 
tlllSlll??' f oa P° nents - The majority of students indicated 
t f? cner ««r« emphasis next to scientific reasoning, 
followed by the relationship of science, and technology to soci- 
ety, and the social historical process of science anVfinallv 
ltllVllS\ titU SV t0 r Ward SCfen "' exception! U^hlTgeneraf' 

^chers «Jrr„^r f , 0r J eaCherS J - 6 ! 9 and ThmSl.it three 

teachers were perceived as stressing science/technology and 

society more than scientific reasoning, and- Teachers 1. 6. and 11 

were seen as stressing positive attitudes toward science mo?e 

than the social historical process of science. 5Cience wore 

Variation between teachers is suggested by the chances seen 
in teacher ranking within each scientific 1 i teracy component 
For example Teachers 1 and 4 are ranked as placing ref^tUeiy 

-topic observations (see Chapter Three)., there Is some cSnsis- 
emohaWvff il yd V tS 'm 11kt the ^servers, perceived th major 
T?e P ihlZr££S:*t*„?!! r *f* , be °" teach1n 9 scientific content. 
th!t .All 1 ? nif1 records also corroborate students' perceptions 

tiUc literlcv ° f "J att1tu ^^l component If scien- 

tific literacy was infrequent: .students placed these items on 
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Table J. I 
Students' Perceptions of Scientific 
Literacy Emphasis by Teacher 



■ i 

CONTENT SOCIAL/ REASONING SCIENCE/ 
HISTOR- TECHNO- 

ICAL <jf™ Y A * D 

PROCESS SOCIETY 
j Rank . Rank Rank Rank 



POSITIVE 
ATTITUDES 



Rank 



1 

(N«29) 


4.14 
(.65) 


4 


2.92 
(.62) 


4 


3.79 
(.78) 


2 

) 


3.51 
(.82) 


1 


3.05 
(.81) 


1 


2 

(N-29) 


3.83 
(.91) 


6 


2.49 
(.90) 


9 


3.32 
(.80) 


5 


2.80 
(.95) 


11 


2.40 
(.90) 


7 


3 

(N-31) 


3.82 
(.75) 


7 


2.20 
(.85) 


11 


3.31 
(.71) 


6 


2.81 
(1.02) 


10 


2.05 
(.81) 


11 


4 

(N-14) 


4.50 
(.39) 


1 


3.05 
(.43) 


1 


3.90 
(.48) 


1 

\ 


3.24 
(.5?) 


4 


2.88 
(.56) 


3 


5 


3.65 
I 80) 

\ §07/ 


10 


2.48 
f 81) 


10 


3.00 
(.82) 


9 


2.81 
(.96) 


10 


2.28 
(.66) 


8 


6 

(N-31) 


4.11 
(.62) 


5 


2.92 
(.80) 


4 


3.08 
(.73) 


8 


3.47 
(.77) 


2 


3.04 
(.92) 


2 


7 

(N=23) 


3.61 
(.91) 


11 


2.54 
(.69) 


6 


3.30 
(.67) 


7 - 


3.12 
(.77) 


5 


2.25 
(.71) 


9 


8 

(N=23) 


4.38 
(.56) 


2 


2.53 
(.75) 


8 


3.50 
(.58) 


3 


3.28 
(.*2) 


3 


2.19 
(.72) 


10 


9 

(N»30) 


3.81 
(.94) 


8 


2.72 
(.75) 


5 

t 


2.91 
(.64) 


11 


3.08 
(.64) 


6 


2.49 
(.72) 


6 


10 
(N*27) 


4.15 
(.79) 


3 


2.96 
(.84) 


2 


3.46 
(.59) 


4.. 


3.04 
(.98) 


7 


2.54 
(.96) 


5 


11 
(N»24) 


3.76 
(1.04) 


9 


2.53 
(.88) 


8 


2.92 
(.88) 


10 


2.93 
(.97) 


8 


2.64 
(.91) 


4 


All Classes 
(N=286) 


3.96 
(.83) 




2.65 
(.81) 




3.29 
(.76) 




3.09 
(.87) 




2.52 
(.86) 





Note . Scale points are: 5»Very Often, 4-Often, 3=Sowe times, 
2=Se1doa, l*Never. 
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average between scale points of "sometimes" and "seldom." At 
this point, however, the accounts of students and of our obser- 
nn r L?In^?r stude "ts perceived that teachers spent more time 
2!. 5l?Iitt 1C [ eason l n 9 * n < science/technology andosociety than 

Vhi ? th b$ r V * d - Wh11e $tudents Perceived that teaihers 
talked about these components of scientific literacy at least 

r»!r2! a !!* M t*VL pleS 0f explicit talk 1n the observational 



records were rare. 

Desire for Instructional Changes 



H«c^IJ b l e 7,2 P res ents data suggesting that students generally 
^'tV? P* rt1c1pate "ore frequently in laboratory aci?5ittes 

varied (Item 55). Students* used a five point scale ranalnq from 
"strongly agree" (5) to "strongly disagree^* (1) to respo^ to thS 
following items:/In this class I wish we did pore laboratory 

of activities." Across the sample the mean response was 3.72 (SO 
J 1.11) to the first Item, and 3.7* -(SO - 1.03) to the second 
lYth. *iV£\ " a$ 11** " ed1an response to both Items;, 33 percent 

! sa JJ ple gav ! th l s response to the first Item, and 41 per- 
cent to the second. Variation among classes In the strength of 

Items. Seen in the light of the analyses of tasks presented in 

variety in their dally tasks (I.e., 1n the cognitive level and 
response format of tasks) as well as additional exposure to 
laboratory activities. „ 

y*^- Strategies for Science Learning 

' * k R * cen J ^search in cognitive psychology has called attention 
to the variety of cognitive and metacognl tl ve strategies that 
play a part in learning. We turn now to students* reports' ot-ttnr 

IV\Y\1 \V rnin9 < !! rite « ,M 5 he * used " t0 le *rn about science" as 
well as the specific strategies used "to get the right answer." 

Autonomous vs. Mnemonic Strategies 

Table 7.3 displays students' reports of the strategies they 
used to learn about science" (item 41). The iten stem and 
learning strategies presented to students in the Ideas About 

fnr !hf f U *! ey app *V at . the left s1de of the tabl e. Mean values 
for the entire sample and then for each of the*classes appear in 
the row across from each learning strawy. Standard deviations 
are given in parentheses below the mea7s~^ • 

a hnut S tn r tinmt en<,S / r i * v1dent 1n the " data. First, -thinking 
about tbe me^ng of what you are studying" is considered impor- 



Table 7.2 

Students' Desire for Instructional Change 



ITEM 



k ' TEACHER ; 

ALL • ' 

CLASSES 1 2 3 4.5 6 7 8 9 10 11 

(H-286) (H-29) (N-29) (N-31) (N-14) (K-25) (N-32) (H-22) (M-24) (M-28) (N-27) (JI-25) 



In tMs clasf: ' 

I wish wedid more - 3.72"* 3.69 4.21 3.55 3.31 b . 3.76 4.09 4.05 3.96 3.54 . 3.19 3.4 
laboratory actlv^ies (1.11) (1.07) (.94) (1.21) (1.03) U.05) # (1.06) (1.13) (1.00) (.96) (1.21) (1.12) 



"t wish we did more 
. different Mnds of 
activities 



*n - 285 
*ti - 13 



3.76 • 3.83 4.00 4.00 3.07 3.44 3.91 3.8fc 3.75 3.68 3.81 3.56 
(1.03 ( .97) ( .76) ( .86) (1.07) (1.19) (1.00) (1.17) (1*03)' (1.02) (1.03) (1.19) 



Note . Scale points are£ 5 -Strongly Agree. 4-Agree*. 3 -Ho Opinion, 
2«D1sagree, 1-Slrong^y Disagree. 
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Table 7.3 ' 
Students' Perceptions of\he Importance of Autonomous and Mnemonic Strategies 1n Science Learning 

— — : ; ■ . — ■ — - — /;v 



4 



ITEM 



ALL 
CLASSES 
(N-288) 



TEACHER 



4k 



12 3 4 5 6 7 8 >:».9' ' W « 

(N-29) (M-28) (H-31) (N-14) <H-25) (M-33) (M-23.) (M-24) (JN30) (M-27K ' 



If you want to learn 
about science, how 
important are, the 
following? 



asking yourself your own 
questions about what 
you are learning** 


2.91 
(.73) 


2.97 
(.78) 


2.89 
(.69) 


2.94 
(.73) 


3.21 
(.58) 


2.84 
(.47) 


3.18 
(.73) 

i 


2.61 
(.66) 

» 


Memorizing^ science 
vocabul arr^words** 


3.05* 
(.80) 


3.48 
(.69) 


3.11 D 
- (.58) 


3 03 
(.88) 


3 21 
(.70) 


(.87) 


(.68) 


(.73) 

* 


thinking about the 
meaning of what you 
are studying* 


3.20* 
(.70) 


3.38 
, (.62) 


3.07 
(.77) 


3.06 
(.51) 


3.29 
(.83) 


3,36 
(.57) 


3.27 
(.67) 


2.V0 . 
'(.82) 


% at 

memorizing science facts 


3.05* 
(.76) 


3.10 
. (.72) 


3.14 
(.65) 


^.03° 
(.67) 


3.14 
(.77) 


3.12 
(.83) 


2.91 
(.72) 


2.57 


thinking about how you 
would solve problems 
1f you were a scientist 


2.63d 
(•07) 


2.93 
(.70) 


2.73C 
(.96) 


2.58 
(.89) 


2.86 
(.66) 


2.44 
(.92) 


3.00 
(.71) 


2,26 
(.69) 


remembering how to 
classify living things* 


2.88 f 
(.81) 


3.00 
(.89) 


2.71 
(.76) 


2.90 
(.65) 


3.29 
(.73) 


2.929 
(.83) 


3.03 
(.85) 


2.48 
(.79) 


thinking about the main 
Ideas of a lesson 


3.07 f 
(.78) 


3.28 
(.70) 


2.74° 
(.86) 


3.06 
(.57) 


3.36 
(.50) 


" 2.929 
(.72) 


3.33 
(.74) 


2.87 
(.76) 



3.00 
(.59) 



3.33 



2.43 3.15 
(.86) (.60) 



2.80 3.30 
(.92) (.78) 




3,^5 V ; 3.17 3.54C 
( f 61) (.85) (.51) 



2.93? 
(.88) 



2.96 
(.81) 

3.08 
(.78) 



3.25 
(.74) 



3.TT^.23e k 2.96 
(.90) C76) (.81) 



a,,. - 287 
b a - 27 
c a - 26 
284 



e- - 23 

C - 286 

h„ - 30 



Mote . Scale points are: 4-Very Important, 3- Important, 
2-ffot Very Important, 1-Mot At All Important. 



' * 



2*. 63 


,2.20 


2.65C • 


2.70* ** 


(.97) 


. (.85) 


(.89) 


(.93) 

9 


3.08 


2.83 


2.96 


2.52* 


(.93) 


(.ftS): 


(.76) 


(.73) 


3.00 


2.90) 


3.22 


3.08 


(.93) 


(.&8) 


(.70) 










T 



\ 



*** 



** 



p <-001. p <.01. p <.05. 
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tant for thesis* afple as a whole. Overall, It received^ a higher 
rat^n**ftair:fity^tff»r item (M * 3.20, SO = .70), and fbr no class 

? 1d ^!fL rank tn<rd relative importance. Conversely, 

thiirt^^^b^^hp* 'you would solve problems If you were a scien- 
„tist tecetVed the lowest rating for the sample as a whole (M «" 
^ 2.63, Sty « .87) r and ranked no higher than fifth for any class. 
Three of the remaining learning strategies showed variation 
across the sample in the rating of their Importance.- £oth "ask- 
ing^ yourself your own questions about what you are learning" and 
memo^rlzi^g^sMence vocabulary words" showed significant varia- 
tion Ck^l^pmong the classes. The strategy of "remembering 
. how t0 Classify, living things'" showed suggestive variation* (p 
< .05). ^ . JL 

These data can be considered from a second, somewhat differ- 
ent, perspective. It seems reasonable to assume that teachers 
consistently a»s1gn tasks that require certain thinking strat- 
egies from students. Success or failure at these tasks then 
reinforces or discourages the continued use of these strategies 

% by students. In constructing this portion of the IASS. we In- 
cluded Jearning strategies that attempted to capture both 
mnemonic and^autonomous cognitive strategies. By "mnemonic". we ' 
refer to learning strategies that require no more than the exer- 
cise of memory. The .mnemonic strategies Included on the table 

- are: memorizing science facets* remembering how to cTassI fy 11 vl ng 
/. things, a«d memorizing science vocabulary words. In contrfM,, 

"autonomous" strategies are those that require. more coafple^Tnd 
elaborated cognitive processes. Examples .on the table Include: 
asking yourself your own questions about what you are learning, 
thinking- about the meaning of what you are studying, thinking 
about how you would so afe problems If you were a scientist,* and 
thinking about the malir Ideas of a lesion. - 

When one compares the rankings of autonomous and mnemonic 
learning strategies there appears to be a distinction between 
Teachers ,6 and 7, and Teacher 8. The students in classes taught 
by Teachers -6 and 7 consistently indicated autonomous learning as 
being important by ranking them first, second and third. In con- 
trast, students In the class taught by Teacher 8 consistently 
noted that mnemonic learning strategies were important by ranking 
them first, third, and fourth. Although these trends require 
further conf irmatipn, they provide tyiltial suggestions of differ- 
ences in students' perceptions that may be corroborated by. other 
data, and are possibly associated with differences In student 
.outcomes. .„ . 

+ « 

Strategies for Getting the Right Answer 

' * 

• * Tables 7.4, 7.5, and 7.6 display data regarding students* 

* perceptions, of the .strategies most useful in lotting, the right 
answers in three 1 nstructl onal formats: homework (item 38), work- 
sheets (item 3-9)»and lab worksheets (IteA 40). The item stem and 
completion phrases appearing on the Ideas About Science Survey 

.appea/ on. the left of the table >^he mean of students' responses 
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Table 7.4 

m 

i 

♦ 

' Students' Perceptions of Strategies for Getting the Right Answer bn Homework 



ITEM 



ALL 
CLASSES 
(N-290) 



TEACHER .' 
1-2 3 4 5 6 7 8 910 11 

(H-29) (M-29.) (M«31) (N-14) (H-25J (M-33) (M-23) 4N*24) (H-30) (N-27) (H-25J 



When I dp homework, t 
get the right answers by: 

looking them up In the 
textbook *** 

remembering them 
from class discussion 



thinking about them 

asking the teacher* 

looking them up In 
myjnotes** 

«%1ng my friends* 



3.44 
(1.11) 

3.52 
(.92) 

3.24 
(.98) 

2.78 
(1.14) 

3.43« 

(1.28V 

2.85 
(1.13) 



3.62 
(1.05) 

3.69 
(.76) 

3.34 
(.97) 



2.69 
(1.00) 



3.62 
(.82) 

3.31 
(.85) 

2.86 
(.83) 




3.31 
(.93) 



4.03 
(.71) 

3.42 
(.96) 



2.39 
(1.09) 



2.23 
(1.09) 



3.93 
(.83) 

3.71 
(.73) 




2.29 
(1.20) 



3.72 
(1.06) 

3.44 
(.92) 

2.84 
(.99) 

3.08 
(1.22) 

3.00 
(1.38) 

3^28 
(1.24) 



3.03 
(1.13) 

3.64* 
(.93) 

3.61 
(.79) 

v 2.91 
(1.13) 

3.94 
(1.00) 

2.42 
(1.1*7) 



3*30 
(.97) 

3.13 
(.92) 

2.87 
(.87) 

3.30 
(1.18) 

2.91 
(.95) 

3.13 
(.97) 



3.88 
(.74* 

3.96 
(.75) 

3.63 
(.92) 

2.42 
0.28) 

4.25 
(.74) 

2.58 
(1.18) 



2.30 
(1.20) 

3.37 
(1.03) 

2.97 
(1.00) 

2.47. 
(1.04) 

4.03 
(.96) 

2.83 
(1.29) 




3.07 
(1/07) 



3.59 3.64 

(.89) (1.11) 

3.19 3.28 

(1.111 (1.17) 

3.11 2.72 

(1.01) (1.31) 



3.70 
(1.14) 



2.71C 
(1/30) 



2.85 v 2.56 
(1.06) (1.12) 



2R8 
28 
24 



Note . Scale points 
3«S«aet1mes 



s are: 5*A1ways, 4=0ft*n. 
, 2-Seldom, 1 -Never. \ 



***p <.001. **p <.01. *p <.05. 



Table 7.5 

Students^ Perceptions o/strategles for Getting the Right Answer on Worksheets 



y 



V4 
O 



ITEM 



m ^LL r TEACHER 

CUSSES 1 2 3 4 S .*■•?•■ 8 , * 10 11, 

(U-290) (*-29) (11*29) (M-31) (M-14) (M-25) (M-33) (M-23) (N»24) 4^30) (N-27) (M-25) 



When* I do worksheets, X 
get the right answers- by: 

looking them 'up. In the 
textbook*** 

i 1 e w e witter ing then from 
class discussion 

thinking about) them; 



asking the teacher 



looking them up In 
ipy notes*** 



yklnq my friends 



3.45 
(1.16) 

3.53 
(.89) 

3.26* 
(1.04) 

2.73« 
(1.13)# 

3.33 d 
(1.25) 

2*. 86 
(1.18) 



3.90 
(1.08) 

3J52 
($3) 

3.24' 
(1.21) 

2.62 
(1.18) 

3.66 
(1.20) 



3V69- 
(1.04)* 

3.59 
(.73) 

3.17 . 
(.97) 

2.83 
(1.04) ' 

3.57* 
(1.07) 



3.97 
(.-60) 

3.23 
(.72) 

3.16 . 
(.97) 

2.45 
( t 99) 

2.07 f 
(1.14) 



4.07 3.56 3.70 3.17 
(.83) (1.19) (.88) (.94) 



3.58 2*17 3.00- 3.40 
(.97) (1.18) (1.21) (1.41) 



3:86 
(.66) 

3.79 
**.43) 

2.93 
(.62) 

2.93 
i.9Z) 



3.52 
(.82) 



3.70 
(.85) 



3.35 
(.88) 



3.04 3.42 3.00 

(1.10) (i.oq) (1.13) 

2.84 2.82 3.05« 

(1.21) (1.07T (1.21) 



3.88 
(.90) 

3.54 
(l.Of) 

2.63 
(1.38) 



2.88 3.82 3.09CJ#4.04 
(1.24) (1.04) (1.07) (.86) 



.3.17 3.44 3.88 

(.91) (1.01) (1.13) 

3.13- 3;26 3.33*> 

(.94) (.98) (1.31) 

2.47 2.93 2.64 

(1.11) (1.07) (1.29) 

4.03 3.699 2.56 

(1.10) (.97) (1.29) 



2.62 3.07 3.23 2.43 3.12 2.52 3.30 J 2.83 2.93 2.63 2.60 
(1.01) (1.10) (1.02) (1.22) (1.36) (1.18) (.93) (1.17) (1.26) (1.11) (1.41) 



c tt - 



289 
24 

, 22 



d« - 286 
en - 28 

30 

gj- 26 



Note. Scale points are: 5-Always, 4«0ften, 
3«Sowet1mes, 2-Seldow, Mlevef. 



*** 



<.001. **p <.01. *p <.05. 
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Table 7.6 

Students' Perceptions of Strategies for Getting the Right Answer on Laboratory Worksheet^ 



ITEM 



ALL, 
CLASJES 
(M-288) 



1 

(N-29) 



2 

(M-29) 



' 3 
(M-31) 



4 

(N-14) 



5 

(M-25) 



TEACHER 

6^ 
(R*'33) 



,7.8 9 10 11 

(M-23) (M-24) (M-28) (N-27) (M-25) 



When I fill out lab 
worksheets, I get the 
right answers by: 



looking then up in the 
textbodk 


2.89 
(1.19) 


2.62 
(1.12) 


3.14 
(1.18) 


2.90 
(1.19) 


3.00 
(.96) 


3.12 
(1.09) 


2.48 
(1.18) 


2.61 
(1.03) 


2.96 
(1.20) 


remembering then from 
class discussion* 


3.36 
(.95) 


3.03 
(1.02) 


. 3.21 
(1.01) 


3.61 
(.76) 


4.07 
(.73) 


3.16 
(.69) 


3.27 

(.9a) 


2.87 
(.87) 


3.67 
(1.13) 


thinking about what I 
saw during the lab 
activity 


3.70* 
(1.00) 


4.07 
(.80) 


3.55 
(.83) 


3.65 
(.84) 


4.00 
(.88) 


3.56 
(1.19) 


3.82 
(1.13) 


3.30 
(1.18) 


3.92 
(.93) 


asking the teacher 


2.80* 
(1.10) 


2.64<l 
(1.13) 


2.62 
(.98) 


2.71 
(1.10) 


2.93 
(.83) 


2.88 
(1.20) 


2.91« 
(1.15) 


3.00 
(1.04) 


2.71 
(1.37) 


looking them up in 
my notes*** 


3.069 
(1.17) 


3.24 
(.99) 


2.93 
(1.00) 


2.35 
(1.28) 


2.79 
(1.05) 


2.72 
(.94) 


3.28« 
(1.40) 


3.00 
(.90) 


3.33 
(1.24) 


asking my friends or 
lab partners.. 


3.309 
(1.10) 


3.10 
(1.01) 


3.10 
(1.08) 


3.55 
(.85) 


2.64 
(.93) 


3.64 
(1.04) 


2.94*. 
(1.24) 


3.65 
(1.03) 


3.04 



2.07 3.63 3.40 



3.29 3.30 3.80 
(.81) (.91). (.96) 

3.61 3.48l> 3.79C 
(.99) (.92) (1.18) 

2.79 2.88 f 2.84 
(.99) (1.11) (1.J4) 

3.93 3.33^ 2*60 
(.94) !l.04f (1.19) 

3.36 3.70 3.40 



ba 

Cr 



285 
25 
24 
28 



fn » 32 
fj- 26 

g a » 2R7 



Note . Scale 

2 -Seldom 



points are: 5-Always, 4«0ften.\3«Sometim£S, 
lorn, 1 -Mover. v 



***p <.001. **p <.pl. * p <.05. 



ERIC 
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across the sample and by class appear in rows opposite the 
completion phrases. Standard deviations appear In parentheses 
below the means. ^/ 

** * 

Looking at the data In Table 7.4, it appears that "remember- 
ing [answers] from class discussion" Is the best candidate for 
.the strategy students consistently use to complete their homework 
assignments. It received the highest overall mean rating (3.52), 
and variation amongithe eleven classes was not significant. For 
the remaining strategies, variation In emphases between teachers 
seems to be the rule. Three strategies show significant varia- 
tion (p < .01) across classes: looking answers up In, the text- ■ 
book; thinking about answers; and looking answers up In my notes. 
In, contrast, the data do suggest a commonality In what students 
tend to not do while completing their homework assignments: they 
do not ask their friends or the teacher. Given the logistical 
difficulties that these last two learning strategies would re- 
quire for a homework assignment, it Is hardly surprising that 
j they are little used by students. However, the analysis reported 
[V in Chapter Four suggests that students rarely were assigned true 
l\ homework. 

Table 7.5 displays similar data regarding students' percep- 
tions of the strategies they use to complete worksheets. The 
Tighest rated strategy is "looking them up in the textbook" (M « 
3.53; SD « .89). Two' strategies show significant variation (£ 
< .001) across classes: looking answers up In the textbook; and 
looking tfcem up In notes. Two of the remaining strategies are 
quite consistently ranked by students 1n the eleven classes: the 
strategy olVthlnklng about" the correct answers appears consis- 
tently In tlfe middle of the range of means, while 'asking the 
teacher" generally appears at the bottom of the range. Indicating 
that it is a strategy employed relatlvly rarely. As with the 
preceding table, standard deviations are relatively large. 

.Table 7.6 presents data describing students' perceptions of 
the strategies they -use to complete laboratory worksheets cor- 
rectly. Here the strategy students- report using most frequently 
is "thinking about what I saw during lab activity," (M » 3.70, SD 
c 1.0), while that reported least frequently is "asking the 
teacher" for the correct answer (M « 2.80, SD ■ 1.1). One strat- 
egy -- looking the answers up in notes — shows significant 
variation (£ < .001) among the classes, being rated most frequent 
in the classes of Teachers 8, 9 and 10, and least frequent in 
tJiose of Teachers 3 and 11. This Is largely consistent with data 
In Chapter Four indicating that Teachers 8 and 10 employed formal 
notebook systems while Teachers 3 and 11 did not. 

4 

Comparison of Tables 7.4 through 7.6 suggests that students 
reported using active cognitive learning strategies more fre- 
quently when completing laboratory worksheets than when comple- 
ting worksheets assigned as part of seatwork or homework. For 
these latter assignments, students tended to report using strate- 
gies that demanded less cognitive engagement, such as remembering 
them from class discussion or looking answers up in the textbook 
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^•Tr??!! V i U9h / eP r 0rted use of these last strategies varied 
In^Lrl 11 *? C i- a f S) ' For labo ^tory worksheets, looking up the 
answers received low mean eatings, and thinking about what had 
gone on in the lab activity was rated highly. / 

. « 

Perceptions of Science Learning ^ 

* * . • 

.♦L I? the prevtous section we, have explored tie strategies 
J,!r^^M; e ^ 0rted US t? 9 t0 learn sc1e "ce. In this section we * 
"i?55i °ii fct1 5 »>? rce P^ons of their own thinking and learning, the 

JtIlKiIM- t 5 t "f , ^ #r# ! t ac $ 1v1ty and the degree 9 of 

attention paid during each actfvity format. * 

Thinking Carefully About Science ' 

• ■ ' r ■ m 

* #- * 

♦ l!? 1 ! 7 : 7 P resents students' perceptions of .how carefully 
they think about sclencejlurlng different activity formats (1te» 

i^r^^r:..^"- ****** *" ut, «" 



- '* '..■'■'»'•• 

The overall sample beans suggest strortgty that students 
reported thinking most carefully aboulf science wh*n they were 
taking quizzes or tests. This Ite* ranked highest in alWl 
classes. Thinking whi le .ejngaged In lab activities was perceived 
by students to require slightly less thought; thiols show J both 

«by the overall mean rating and the ranking across classes: the 
lilt «* r** 00 ?* 7 c , lasses - An interesting, exception 

*/ti* IMS l °l J eache * J » c T la * s ' "«e^ thlnflng during lab 
till lllV T *?i ed seventn - In P ar * this Is a consequence of the 
I n . Ptf* f tu f M \ w * to^thelr thinking durtng fizzes 
*; 0 / S . D . " °V <««^1ng class recitations (M' * 3.36; SD - .63/. 
and wJille listening to the teacher talk about science (M - 3.14; 
* ll \l J ' ( J, he r ^ t1n 9S accord with these students' responses to 
the Student Class Survey; see Chapter Eight.) Finally, students* 
responses indicate that they think relatively less carefully when 
they are watching .ovles or <f1 1 .strips (ranked lowest In 7 class- 
in 6^1 asses? t0 * h<Mr teacher *alk about science (ranked 6th 

Although it is no surprise that audiovisual presentations 
'[J"; Perceived as »1 ndbenders. It is somewhat surprising that 
tt2nll P J?" in * eac |: er recitation is not se<?n as an occasion of 
thought. It nay be that students perceive these activities as 

tht°w !L P r i f ? r 5 anCeS " herc the1r role 1s l^gely passive. When 
tney are called upon to produce an answer; they say feel that if 

^L a, I SWer 15 not Jf»ed1ately apparent, there will not be enough 
rlrn, f t r a 'fT 6 f u 1 fought to produce it. As the conson wisdom 
recounts, either you know it or you don't." 
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Table 7.7 "\ 

Students' Perceptions of Careful Thought 1n Different Activity Formats 



ITEM 



Ad ' v 

CLASSES 
(M-289J 



TEACHER 

' 1.' 2 3 4 ' .5. 6-7 8 9 10 

(¥«29> (M-29) (M-31J (N-14) (N-25) (M-33) (M-23) (M-24) (M-30) (N-27) 



11 
(**25) 



Hon careful ly do %u 
think -about, science 
uhen you: 




• 


• 




• 

4 


i 

s 




• 


* 




♦ 

* 

• 




listen to the teacher 
talk about science**"' 


2.73 
•L78) 


2.86 
(.69) 


2.46b 
~ (.64) 


2.42 
(.72) 


3.14 
* (.53) 


2.48 
(.82) 


2.79 
/.78a 


2.48 
(.^3) 


3.17 
(.56K 


2.50 
> (.73) 


3.04 
K76) 


•2 92 
(1.04) 


fill out worksheets 


2.83 
(.68) 


3.03 
(.68) 


2.83 
(.71) 


2.90 
(.54) 


3.00 
(.68) 


2.72 
(.681 


2.76 
4 (.79) 


2.5V 
(.59) 


3.13 
(.45) 


2.559 
(.69) 


2 70 
(.61) 


3 04. 
(.73) 


t 

do, lab activities** 


2.99" 
(.74) 


3,32b 
.(.72) 


3.04b 
(.69/ 


2.94 
(.73) 


2.64 • 
(.63) 


3.24 
(.60) 


3.00 
(.751 


2.87 
(.63) 


3.08 
(.65) 


2,50 
(.86) 


3,07 
(.68) 


3.04° 
(.81) 


fllg^ut lab worksheets 


2.81<* 
(.72) 


3.21 
(.68) 


2.86b 
(.59) 


2.81 
4.70) 


* • 


2.56 
(J7) 


2.84* 

(.730 


2.68 f 
(.65) 


3.08 
(.65) 


2.46* 
(.69) 

• 


2.85 
(.82) 


2.79 
(.78) 


watch movies or fllnstrlp* 2.40" 
^ (.88) 


2.44 
(.87) 


2.32» 
(.86) 


1.97* 
(.85) 


1 2.86 
(.86) 


2.16 
(.85) 


•2.64 
(.90) 


2.48 
(.79) 


2.67 
(.70) 


2.36»\ 
(.95) V 


2.33 
M.92) 


2.44 
(.92) 


answer the teacher's 
questions during class 
discussion • 


2.91J 
(.83) 


7.14 
(.74) 

» 


3.00b 
(.86) 


3.00 
(.73) 


- 3.36' « 
(.63) 


2.68 
(.95) 


3.00 
(.83) 


2.61 
(.78) 


2.87 
(.80) 


• 

2.67 
(.84) 


t 

2.96^ 
L92) 


2.88 
(.83) 


* 

/-^ake quizzes or tests 


3.66 1 
(•69) 


3.72 
(.70) 


3.83 
(.38) 


3.81 
(.48) 


4.00 
(.00) 


3.76 
(.66) 


3.61 
(.66) 


3.43 
(.73)' 


3.75 
(.53) 


3.60 
(.81) 


3.48 
(.94) 


3.40 
(.91) 



an 

b« 

cn 

d£ 



287 
28 
24 

283 



en 



*n* 



31 

22 

9n - ,29 
hn v286 



In 
Jn 

in 



30 
288 

26 
290 



Note. 



Scale points are: 4«Very Carefully, 3-Careful 
2-Mot Too Carefully, 1-Mot At All Carefully. 



*** 



V < 



001. **p 



<.01. V^.05. 



i 



Assessing Learning 

Table 7.8 presents data, In* the sane foraat used In previous 
tables, regarding students' judgments of the amount of learning 
they perceived to occur In different activities (Item 44). When 
asked to Indicate how such they learned 1n different classroom 
activities, students were consistent In rating "talcing quizzes or 
tests" a* the activity most associated with learning* This 
actlvltlty received the -highest mean rating across the sample, 
ranking first or second In 9 of* the 11 classes, and showing 
nonsignificant Variation among classes (p - .25). "Listening to 
the teacher talk about science,", and "doing lab activities" also 
received high ratings, though the second of these showed signifi- 
cant variation (p_ < .01) among classes. Filling out laboratory 
and. class worksheets also showed variation among classes (£ 
< .001 and £ < .01 respectively). Hatching movies or fllmstrips 
tended to receive low ratings. Responses to the previous Item 
indicated that students perceived themselves to think most care- 
fully about science when taking tests or quizzes, and their 
responses to this item suggest that 1t Is at just this time, when 
students perceive thenselv.es as learning the most. 



Perceived Difficulty 

• . . ( 

Table 7.0 presents the judgments students made* of the diffi- 
culty they attributed to each of the different academic activi- 
ties (item 45). For the sample as a whole, quizzes and tests - 
were judged most difficult by far, receiving a mean rating of 
3.63 (SD « 1.08). The activity next In rated difficulty was "the 
things we read in science" (M - 2.99, SD - .86), wWle fllmstrips 
and movies were the easiest (H « 1,99, SD » .96).J Despite their 
high average score, quizzes and tests showed significant varia- 
tion across classes (j> < .001), due primarily .to the responses to 
this Item of the students In Teacher 5*s class. While students 
In the ten other classes reported that quizzes and tests were •« 
most difficult, Teacher 5*s students placed this 1 tern fifth In 
difficulty: harder only than the movies they saw. It should be 
pointed out that these students rated all the activities as 
relatively easy: the highest average rating -- given to lab 
activities --v was 2.76. It Is not obvious why his students 
should find their tests unusually easy; like other students they 
reported that test* were the most Important factor determining 
their grades, and .soothe perceived ease cannot stem from a per- 
ceived- lack of Importance. 

Teacher 5's students aside, the general pattern of response 
to the$e Items was to report quizzes and tests as most difficult, 
films and movies least difficult, with reading, worksheets and 
labs placed between, most frequently rated "just right." 
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Tahje 7.8 

Students * Perceptions of the Amount of Learning Associated with Different Activities 



TEACHER . 

ALL 

CLASSES 1 2 3 4 5 * 6 7 8 9 10 11 

$-290) (M-29) (M-29) (M-31) . (M-14) (11-25) (M-33) (N-23) (N-24) (N-30) (M-27) («-25) 



ITEM, 



/ 



How such do you 
learn when you are: 

listening to the teacher 
talk about science 

filling out worksheets* 
doing lab activities** 



filling out lab 
. worksheets 

watching movies or 
films trips 

* 

taking quizzes or tests 



T 

3.02 
(.86) 


3.31 
(.85) 


2.97 
(.82) 


2.84 
(.90) 


3.36 
(.63) 


2.72 
(.79) 


3.09 
(.80) 


2,48 
(.85) 


3.42 
(.72) 


2.90 
(.88) 


3.30 
(.72) 


3.00 
(1.04) 


2.77« 
(.76) 


3.21 
(.'73) 


2.72 
(.65) 


2.94 
(.81) 


2.79 
(.80) 


2.68 
(.85) 


2.91 
(.72) 


2.61 
(.78) 


2.83 
(.76) 


2.24 b 
(.69) 


2.63 ' 
(.56) 


2.88 
(.73) 


3.09* 
(.77) 


3.55 
(.57) 


3.00 
(.76) 


2.94 
(.85) 


3.14 
(.77) 


3.16 
(.75) 


3.06 
(.86) 


3.13 
(.92) 


3.29 
(.62) 


2.59° 
(.73) 


3.22 
(.70) 


2.96 
(.81) 


2.78* 
(.79) 


3.31 
1.66) 


2.85^ 
(.78) 


2.48 
(.85) 


2.79 
(.58) 


2.67* 
(.96) 


2.76 
(.79) 


2.57 
(.73) 


3.04 
(.62) 


2.37 f 
(.79) 


2.93 
(.62) 


2.88 
(.73 


2.809 
(.88) 


3.10 
(.62) 


2.57* ' 
(.88) 


2.29 
(.94) 


3.00 
(.88) 


2.76 
(.88) 


3.27 
(.76) 


2.65 
(.88) 


2.88 
(.90) 


2.67 
(.84) 


2.89 
(.93) 


2.79 e 
(.78) 


3.17« 
(.99) 


3.52 
(.83) 


3.46 h 
(.92) 


3.32 . 
(.91) 


2.93 
(1.00) 


3.20 
(.91) 


3.24 
(1.00) 


2.74 
(1.05) 


3.17 
(1.00) 


2.83 
(1.18) 


3.33 
(.96) 


2.88 
(.93) 
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a a * 289 
b * 29 
c* * 283 
dj- 26 



e a - 24 
f - 27 
g^ - 288 
hj- 28 



Note . Scale points are: 4-1 Learn A Lot, 3-1 Learn Some, 
2-1 Learn A Little, and 1-1 Learn Nothing. 



***p <.001. **p <.01. *p <.05. 
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Table 7.9 

Students' Perceptions of the Difficulty of Different Activities 



ITEM 



. TEACHER 

ALL * 

CLASSES 1 2 3 4 5 6 7 8 9 

(11*290) (Jl»29^ (R-29) (K-31) (8-14) (8-25) (8-33) (11-23) (8-24) (M-30) 



10 ix 
(R-27) (8-25) 



In this science f 
class: s 

the things Me read 
about science are: 

the worksheets we fill 
out are: % 

the lab activities we 
do are: 

the )eb worksheets 
we fill out are: 



( 



. V 



( the wovles and films trips 1. 
we watch are: (. 

the quizzes and tests 3, 
we take are:*** , (1. 



,99« 
.86) 
c 

.92 
.84) 

.82« 
.87) 

.90 
.95) 

.99 
.96) 
■ 

.63 
.08) 



3.03 
(.73) 

3*03 
(.68) 

3.U 
(.83) 

3.07 
(.80) 

2.10. 
(.77) 

3.48 
(.87) 



3.48 
(.83) 
d 

3.29 
(.85) 

2.93 d 
(.94) 

d 

3.14 
(1.08) 
c 

2.22 
(1.05) 

4.07 
(1.03) 



2.74 
(.73) 

2.55 
(.72) 

2.94 
(.81) 

W 

(.89) 

1.55 
(.67) 

3.48 
M.77) 



3.14 
(.77) 

3.64 
(.50) 

3.14 
(.66) 

3.36 
(.74) 

2.36 
(.74) 

4.50 
(.65) 



2.68 
(.69) 

2.68 
(.80) 

2.76 
(.83) 

2.64 
(1.04) 

2.00 
(1.04) 

2.36 
(1.15) 



2.78* 
(.87) 

2.94 b 
(.84) 

2.53 b 
(.98) 

2.82 
(1.10) 

/ 2.03 b 
(.86) 

3.70 
(1.10) 



3.13 
(.92) 

3.22 
(1.00) 

2.83 

r 1 

3.17 
(1.03r 

♦ 2.17 
(1.27) 

3.78 
(.85) 



2.83 
(.87) 

2.79 
(.59; 

2.62 
(.65) 

2.67 
(.64) 

2.21 
(.98) 

# 

0 

3.70* 
(1.02) 



3.17 
(.91) 

2.8i C 
(.96) 

2.86 d 
(.71) 

3.00 d 
(.82) 

1.72 J 
(1.07) 

4.13 
(.94) 



3.07 2.88 
<.'73) (1.09) 



2.67 
(.88) 

2.85 
(.99) 



2.87* 
(.85) 

2.489 
(.79) 



2,67 2.619 

(;92) (1.08) 

1.81 k 2.051 

(.98) (.90) 

3.81* 3.21* 

(1.02) (1.02) 



a- - 289 
b tt - 32 

<C • 28 
- 27 
24 



9 A - 23 
"a-/ 30 

in « 282 
£- 29 
k„ - 26 
22 
287 



1. 



Note. Scale points are: 5-Very Hard, 4-Hard, 3-JUst Right, ^ 
2-Easy, and 1-fery Easy. 

•J , 

p <.001. **p <.01. *p <.05. , 
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Interest of the Activities *. 

Students also rated the degree of Interest of each of the 
class activities and an additional tern of Instruction: "answer* ' 
ing the teacher's questions during class discussion" (Item 461/.'. 
Table 7.10 shows the sub nary statistics on their Responses .to . j 
these questions, looking first at the nean ratings for the whole 
sample. It can be'seen that lab activities were rated the most j 
- Interesting (M «. 2.70; SO' « 1.05), while the least interesting 
activities were the filling out of worksheets (M - 2.70; 
SO « .92) and lab woajc sheets (N « 2.79; SD « .94). However, four 
alternatives showed highly significant variation across the clas- 
ses: listening to the. teacher talk about science (j> < .01): 
filling Out both worksheets and lab worksheets (j> < .001); and 
watch1ng*nov1es and filnstrlps (£ < .01). 

Teacher 4re<$ived the highest ratings on the Iten concern- 
ing listening to the teacher (M * 3.86; SO « .66). . All students 
f in this teacher's class rated her "OK" or better. Teacher 7 

( '» received the lowest ratings on this Item (N « 2.26; SO * .96)'. 

We shall see later, In Chapter 8, when we report the resul ts of 
the Student Class Survey, that Teacher 4 did Indie d use a chal- 
lenging and engaging approach to recitation, Introducing Material 
at a rapid rate and expecting students to assimilate It. Teacher 
7, in contrast, employed mainly routine and low-level activities ! 
that lost students' attention and interest. 



# Another Interesting result Is that In three classes (those f 
of Teachers 4, 6 and 9) the highest ratings of interest^ were j 
given to the watching of filnstrlps and movies. This activity * 
received the second highest overall ranking (M - 3.30; SO * . / 
1.24), Respite the fact that, as Mentioned above, students fre- 
quently reported that they found this activity very easy and as] 
requiring Vfttle careful thought. It seens that an easy activity 
Is as llke&y to be found interesting as a sore difficult one. 

There^is reason for concern because of the low level af 
interest students reported for the completion of worksheets, both 
regular and those that were part of their laboratory assignments. 
The labs themselves; were rated as "Interesting" or very Interf 
estlng" by 60 percent of students, while only 19 percent gave / 
comparable ratings to lab worksheets. Again, the results In , 
Chapter Four regarding the cognitive level and response format of 
worksheets suggests why students were disenchanted. ' 



Perceptions of Attention 

' Table 7.11 presents data on the students perceptions of the 

amount of attention paid to each of the academic actlties (Item 
^^6). The stem to these Items was as follows: "In this class, 
about how many students pay atten-tlon the whole tine when 
they . . and/the rating scale points were (5)^everybody , (4) 
almost everybody, (3) about half, (2) almost nobody/ and (1) 
nobody. ' 
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Tafcle 7.10 



' Students' Perceptions of the" Degree of Interest 



Associated with Different Activities 



ITEM 




TEACHER 

1 2 ,3 4 ».'•-.«.'? 8 9 

(H-29) (*»29) (N«31) (N«14) (N-2S) (8-33) (N-23) (8-24) (8-30) 



V 



10 11 v 
(»«27) (|f-2$> 



How Interesting are the 
following 'class activities: 



listening to the teacher 
talk about science** 

filling out worksheets 



dofng lab activities 
fill Ing. out' lab 



worksheets 



### 



wat^filng monies or ^ 
•fflastrlj^* 

Answering the teacher's i 
questions during class 
discussion 



2.98 . 
(1.11) 
a 

2.70 
(.92)' 
d 

3,08 
(1.05) 

2:79 d 

(.94) 

3.30 d . 
(1.24) 

(1.11) 



taking quizzes' or tests* 2.87 

(1.25) 



3.28 
(1.03) 

3.03 
" (.91) 

4.10 
. (.90) 

3.10 
(.77) 

3.56 
(1.111 

'3.31 
(.97) 



i.17 
(1.07) 



2.76 
(1 A 06) 

2.65 ' 
(.86) 

3.86* 
(1.04) 

e 

2.93 
(1.05) 

e 

"2.57 
(l.W 



2.64 
(.95) 

2.68 ■ 
(.75) 

3.45 
(.96) 

2.77 
(.60) 

2.77 
(.96) 



3.86 
(.66) 

2.77 b 
(.44) 

. 3.93 
(1.00) 

2;93 
(.47) 



3.00 
(.96) 

2.68 
(.85) 

3.92 
(.91) 

2.80 
(.87) 



4.15 2.72 
(.90) (l.H) 



3.07 y ?.90 
(l.lH^M.87) 

' / «' 

2.97 2.94 
(4.38) (1.18) 



3.43 
(1.16) 

\ . 

3.29 
(1.27) 



2.56 
(1.00) 



3.16* 
(.94) 



3.30 
, (1.24) 

' 3.76 
(1.20) 

2.94 
(1.06) 

3.88 
(1.14) 

3.00 . 
(1.25) 



2*.26 
(.96) 



3.25 
(.'94) 



2.39 '-3.2S 
(-94) (*.74) 



3.54 

U;W) 

2.48 
(.79) 

3*.43 
(i.20) 

2.48 

(.991 



3.87 
(.74f 

3.08 
(.93) 

3.29 
(1.30). 

2.92 
(.93) 



2.43, 
(.-97) 

1.96 C 
(.86) 

• e 
3.21 
(1.15) 

1.93* 
(.727 

3,53 
(1.31) 

2.33 
(.99) 



3.18 3.24 
(U18) (1.30) 



2.63 , 
(.84) 

3.63 
(1.04) 

2.81 
(.85) 

3.62 1 
(1.17) 

3.37 
.(1.33) 



3.20 
(1.15) 

3.299 
(1.20) 

2.96 
(1.17) 

3.049 
(1.27) 

3.089 
(1.14) 



2.76 2.30 • 2.54 
(1U5) U.02) t . (1.22) 



2.17 
(1.34) 



3.26 3.20 
(1.32) (1.35) 



. * 



Sa - 288 Bm 

bn.'- 13 -fj 

C a - 29 g^ 

da - 286 ^ Ja 



28 
22 
24 
27 



Note . Scale joints are: 5-fery Interesting. 4*Interest1ng,< 3-0X, 
2-Hot Interesting, and l*ttot at all Interesting. 



**% <.001. **p <.0l. *p <.05. 
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Table 7.11 :ii 
Students' Perceptions of^the Attention Paid to Different Activities 



ITEM 



ALL . 
CLASSES 
(N-290) 



12 3 4 

(11*29) (M-29) (N-31) (N»14) 



TEACHER 

5*6 7 8 9 

(H«25) (N-33) (N-23) (N-24) (N»3d) 



10 11 
(11-27) («-tS) 



In this cl«t*> -about km 
?tf attention the whole 

listen to the teacher 
. talk about science? 

fill out worksheets?* 



do lab activities? 



fill out lab 
worksheets? 

i 

Match wovlet or** 
fllastrlds? 

participate In class 
discussions? 

take quizzes or tests? 



■any students 
tlae when they: 



3.4o<> 
(.87) 

3.S2« 
(.81) 

3.87 J 
(.89) 

3.51* 
(.96) 

3.34 J 
(1.15) 

3.31° 
(.9f) 

4.43 P 
(.96) 



3.90 
(.67) 

3.96 
(.63) 

4.07 
(.59) 

3.96 
(.57) 



3.31 
(.93) 

3121 
(.90) 

3.72 
(.92) 

3.24 
(1.02) 



3.83 3.07 
(.97) (1.18) 



3.69 
(.85) 

4 

4.55 
(.78) 



3.22* 
(1.01) 

4.18* 
(1.22) 



3.19 
(.91) 

3.74 
(.81) 

3.97 
(.87) 

3.50* 
(.90) 

2,81 
(1.11) 

3.35 
(.95) 

4.64 
(.61) 



3.71 
(.61) 

3.64 
(.74) 

3. 57 
(.76) 

3.36 
(.74) 

3.15" 
(.99) 

3.50' 
(.85) 

4.29 
(1.14) 



3.60 
(.91) 

3.44 

(.77) 

4.36 
(.76) 

3.40 
(1.00) 

3.32 
(.94) 

3.32 
(.99) 

4.52 
(.87) 



3.37b 
(.?9) 

3.23* 
(.56) 

3.87 b 
(.98) 

3.42 f 
(1.03) 

3.69 C 
(1.09) 

3.59 b 
(.95) 

4^31 b 
(1.03) 



3.00C 
(.82.) 

3.19 9 
(.87) 

3.59 C 
(.91) 

3.20 1 
(.83) 

3.36 C 
(1.22) 

2.82° 
(1.01) 

4.14 C 

(1.28)' 



3.25 
(.74) 

3.67 
(.87) 

4.00 
(.83) 

3.92 
(.93) 

3.21 
(1.28) 

3.25 
(.99) 

4.6* 
(.64) 



3 

(.80) 

3.5* h 
,(.58) 

3.85 
(.67) 



56 
(.65) 

3.59 
(.84) 

3.73* 
(.96) 



3.30 3.67 
(.91) (1.04) 

3.36*** 3.67 
(1.13) (1.23) 



I.73" 
(.83) 

4.29* 
(.85) 



3.59 
(.89) 

4.78 
(.51) 



3.28 
(1.10) 

(.98) 

3.60 
(1.19) 

' 3.56 
(1.16) 

3ll2< 
(U23) 

3.20 
(1.12) 

4.24 

(1.30) 



1 a. - 286 
ba- 32 
c a • 22 

. <U - 28' 
e. • 281 
fa " 31 
9a- 21 
ha' 26 



la- 24 

Ja- 283 



30 
20 

«C- 27 
nj- 13 
Oa - 282 
Pa - 285 



~f — — ■ v *" 

Note. Scale points are: 5-Everyone. 4-Alwost Everyone. 3-Abont Half, 
2-A1aost Nobody, and 1-Nobody. 



***p <.001. r **P <.01. *p <.05. 
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Not surprisingly, there was overall consensu^ that attention 
was greatest during quizzes and tests (M * AAXfSD « .96). This 
item was rated highest in each of the eleven cHasses,' and, over- 
all, 84 percent of students reported that "everyone" or "almost 
everyone paid attenti on-during these activities.' 

Disturbingly, the activity which received the lowest ratings 
V on Was P art * c *P«t1on In 'class discussions (M* « 3.31; SO 
T 1 V - \wenty-one percent of the students "reported that "no- 
body or alnost nobody" paid attention during this activity. • • 
The students in Teacher 9*s class gave the lowest average rating 
to this item (M ■ 2.73; SO « .83); 13 of these students (50 
percent of the class) reported that "almost nobody" paid atten- 
tion. . * 
* . .-.»«* 

* 

, o-r L c a i? S r « C ^ 1ved J the second highest overall mean score (N « 
3.87; SD * .89), and they ranked second in each of the classes 
except that of Teacher 4. We noted earlier that Teacher 4 was 
noteable for the quality of her recitations and. Indeed, the 
students placed, 1 i steni ng to the teacher as the sec*ond most 
t interesting activity (N * 3.71; SD « .61). 

* . 

Kecelvlng A Grade • 

• * 

In the next sect.ion we turn from students' percept-ions of 
their classroom. academic activities to consider their perceptions 
of teachers classroom grading systems. Me first discuss their 
conceptions of the relatl ve *mphas1 s giVen by teachers to. differ- 
ent classroom activities when calculating a grade, and then look 
within the activities to examine what criteria teachers are 
perceived to use In assigning grades. 

Contribution of Classroom Activities to Grade 

% Table 7.12 presents students* responses to the question. 

What counts toward your grade In science?" (Item 42). The 
completed item stem appears at the left of, the table and sample 
and class means are 'listed in rows. Standard deviations appear 
in parentheses. The most strlting result is that students over-' 
whelmlngly perceived that their performance on quizzes end tests 
contributed strongly to the grade they received In science. In 
every class, this activity was consistently highest in its 
ratings among the six options, with the lowest mean rating being 
3.44 (Teacher 11) and the highest being 4.00 (Teacher 9). This 
finding is what one might expect given the results 1n Chapter 
Four indicating that exams often were the only tasks that 
teachers graded for accuracy, thus providing the main basis for 
individual grades. 

t 

It is worth noting, however, that the rating for quizzes and 
tests showed significant variation (p < .001) across classes. 
This was a consequence primarily pf ascertain number of students 
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Table 7.12 , , 

Students' Perceptions of Contributions of Classic* Activities jtd^Grade 



ITEM 



ALL 

CLASSES 
(11-2*90) 



TEACHER 

1 .2 3 4 . 5 6 7 8 9. 10 11 

(H»29) (*«29) (N-31) (H-14) (M-25) (H-33) (H-23) (M-24) (N-30) (M-27) (M-25) 



What counts toward your 
grade In science? 



2.90 
(.79) 



filling out worksheets 
doing, lab activities** 2.96* 



filling out lab 
worksheets ^ 

watching movies or 
* fllmstrlps*** 

answering the teacher's 
questions during class 
discussion* 

taking quizzes and tests 



2.98* 



2 

(.76) 

1.87** 
(.91) 

2.119 
(1.04) 



3.84* 
(.52) 



3.28 
(.70) 

3.62 
(.49) 

3.52 
(.57) 

2.38 
(.78) 

2.25* 
(1.11) 



2.79 
(.94) 

3.00 b 
(.61) 

3.00 
M.76) 

2.14° 
(.«3) 

2.17 
(1.04) 



3.32 
(.70) 

2.61 
(.95) 

3.16 
(.69) 

1.336 
(.61) 

1.81 
(.98) 



2.71 
(.99) 

2.79 
(.80) 

2.79 
(.80) 

2.14 
(.86) 

K86 
(.86) 



2.80 
(.82) 

(.87) 

2.83° 
(.82) 

1.96 
(1.06) 

1.79 c 
(.88) 



2.91 
<.72) 

2.91 
(.77) 

2.85 
(.91) 

1.70 
(.98) 

1.97 n 
(1.12) 



2.79 2.67 2,67 2.78 3.1 

(.80) (.56) (.66) (.64) (.91) 

3.13 2.96 2.83 3.26 '2.68 

(.871 (.62) (.65) (.66) (.80) 

2.91 2.79 2.79*> 3.11 2.83« 

(.85) (.59) (.69) (.64) (.76) 

2.09 1.75' 1.62 f 1.67 2.08* 

(.90) (.74) (.62) (.96) (1.02), 

1.65 2.13 2.66 f . 2.26 2.54° 

(.83) (.80) (1.11) (1.20) (.98) 



3.97 3.96b 3#84 3 . 7 g 3.88^ 3.94" 3.48 3.96 4.00* 3.89 3.44 
(.19) (.19) (.58) (.80) (.45) (.35) (.73) (.20) (.00) (.58) (.82) 
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a A - 288 
bn * 28 
3 " 24 
<£ " 286 



fn ■ 29 
(£ ■ 285 



Note. Scale points are: 4 -Counts A Lot, 3 -Counts Some. 
2<ounts A Little, 1-Ooesn r t Count At All. 



***p <.O01. **p <.01. *p <.05. 
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fn~the classes of both Teacher 7 and Teacher 11 rating the 

my^ssi o ^ qM ir takln9 for tnfeir s rade ] °»* r ***** the 

norn-. Overall. 90 percent of the students gave the taking of 
quizzes^* tests aira'tlng of 4 ("counts a lot"). In Teacher 7's 
fJ a ?5iii.i**i*^, CM f ercen ^ ) ***** " 3 ("counts some"), 'while 
IL SJIIaI ♦ S /ol a$S 4 * tude "ts <16 percent) rated this Item 3, 
^nL $t ^ de ^ tS , ( 5? P ercent > ™ted ^ 2 (".counts a little"). ' 

•v 1 t^lcates that.Teac|ier il assigned her students 
larg* amounts of seatwork and Chapter Four Indicates that she 

Hll^LS^i\ for r; d1ns tne '*««racy of an tasks. Thus. it 
It* ^e'y that worksheets were at least as important at tests 
and quizzes for the determination of grades in this class. 
Falling out worksheets" was indeed rated "counts a lot" by 8 of 
Teacher 11 s students (32 percent), and received a mean rating of 



~ * ab ] e .|4* Indicates that all the remaining alternatives 
f.?!!w?^ l9n i f i C * nt v « r1 «tion among classes (with the possible 
• exception of .^answering .the teacher's questions during class 
>ilJfr Si ?r» wne re t the significance of the variation Is border- 
i • i i*i* e " $ . that ' at l««st as the students viewed It. 
^i!! e ^J! ffer ! d neatly In the relative Importance they attacn- 
1 |7 Various classroom activities, for the purpose of assigning 

TKnfw* '■♦•.l t \\ e >£i toe < tlBe " however » Quizzes and tests generally 
tapped the llst^rf Importance. For these students. It appears 

i5 a hi e i5 S were what C0Mnted - Th 1nk1«9 of the resource/task 
OTstlhctJen Mde earlier In this report. It Might be. suggested 

vi^ili M 7k 6$ - a11 cla$$ro °" "ttrftles were bit resour- 

ces for the tests th*y eventually had to complete. ' . 

Grading Criteria * 

<*' Tab I? s M4 » and 7.15 display students' responses to 

items asking about the relative Importance of being Seat, having 
the. right answers, turning completed work In on time, or thinking 
carefully about what one Is learning on grades for homework (item 
51). class worksheets (item 52) and laboratory worksheets (Item 
53) fc respectively. Results are reported 1n the same format used 
in previous tables. 

* ■ • . 

For both homework and worksheets. stude~ivts generally per- 
ceived having the right answers as being the central criterion 
for their grade. Considering homework, thl s • response has the 
highest overall mean (3.60). and the highest mean In 8 of the 
classes. Sixty-five percent of the entire sample rated this 
response very important." Considering worksheets, the overall 

?f fl a ^^ aS 4 n 9 7 a1n /l 9he V (3 - 54) - and the Bean for «*■ response was 
highest in 7 of the classes. Sixty percent of the sample rated 
it very important." 

There 1s significant variation (£ < .01) among classes on 
the importance for homework of neatness and of turning It in on 
ni?!;. an 4 < ° n * the timeliness of worksheets, suggesting two further 
points. Tirst. students In some classes appeared to consider 

; 7 -"203 



Table 7.13 

Students' Perceptions of Grading Criteria for Homework 



*- • 

\ 


f • 












i 


• 










•* ITEM 


ALL 
CLASSES 
(H-287) 


1 

(H-29) 


« 

2 

(N-29) 


1 3* 
(A-31) 


» 

4 

(N-14) 


5 " 
(N»25) 


TEACHER 

6 " 
(H-31) 


7 

(N-23) 


8 

(M-24) 


• 

9 * 
(H-29) 


• 

10 
(M-27) 


11 

(M-25) 


On hone work, how 
Important Is 1t: 


■ » 
















< 


, • 


<r 


• 


to be neat*** 

r 


a ' 

2.83 
'(.79) 


« 4 

3.24 
(.58) 


3.21 
(.82) 


•2.39 
(.72) 


2.93 
(.83) 


2.68 
(.75) 


3.00 
(.58) 


2.83 
(.89) 


2*92 

. (.7a* 


2.52 
(.95) 


2,73* 
(.87)- 


2.7i c ; 

(.62) 


to have the 
rfght answers 


3.60 
(.60) 


3.69 
(.54) 


3.66 
(.72) 


3.68 
(.48) 


3.93 
f.27) 


3.40 
(.71) 


3.65 
(.55). 


3.61 
(.78) 


t.54 

(.66) 


3,48 
(.57) 


3.6* 
• (.56) 


3.44 ' 


to turn It In 
on time** 


d 

3:54 
(.64) 


3.93 
(.26) 


. 3.62 
(.68) 


3.65* 
(.49) 


3.93 
(.27) 


. 3.36 
(.70) 


3.52 
(.57) 


'3.43 
(.73) 


3.63 , 
(.58) 


3.24 • 
(.64) 


3.41 
(.69) 


3.33C 
(.82 


to think carefully 
about what you are 
learning* © 1 

* 


3.32 
(.74) 


3.55 
(.51) 


3.34 
(.72) 


3.29 
(.69) 


* 3.71 
(.47) 


3.04 
(.84) 


3.45 
(.77) 


2.87 
(.87) 


3.25 
(.68) 


3.14 
(.88) 


3.67 
(.55) 


3.25« 
(.68) 

11 1 1 1 * 



«n - 285 

*n ■ 26 

Cn •* 24 

^n » 286 



Note. Scale points are: 4- Very Important, 3- Important, 
2-Hot Very Important, • 1-Not At All Important. 



p <.001. **p <.01. *p <.05. 
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Tabic 7.14 

Students* Perceptions of Grading Criteria for Worksheets 




ro 



ITEM 



On worksheets, 
.how Important Is it 

to be neat 



to nave the 
right/ answer 

to turn It In 
on time*** 



to think carefully 
about what you. are 
learning* 



ALL 
CLASSES 
(N-285) 




3.24 
(.78) 



a « 



TEACHER 



1 

(*«29) 


2 

(N-29) 


3 

(N-31) 


4 

(H-14) 


5 

(N-2S) 


6 

(«-31) 


7 

(N-22) 


3.10 
(.72) 


3.24 
(.79) 


• 

2.42 
(.761 


3.00 
(.68) 


2.72 N 
(.84) 


3.00 
(.58) 


2.95 
(.90) 


3.61 b 
(.SO) 


3.62 
(.73) 


3.65 
(.49) 


3*86 
(.36) 


' c 
3.25 

(.74) 


3.61 
(.56) 


3.64 
(.73) 


3.76 
(.51) 


3.52 
(.74) 


3.65 
(.49) 


3.93 
(.27) 


3.12 
(.83) 


3.45 
(.57) 


3.55 
(.74) 


3.48 
(.60) 


3.21 
(.86) 


3.23 
(.62) 


3.64* 
(.50) 


c 

2.92 
(.93) 


3.39 
(.72) 


2.91 
(.81) 



8 



10 



2.79 
(.72) 



2.79 
(.83) 



3.58 £3.36. 



(.65) 

3.63 
(.58) 

3.21 
(.78) 



(.62) 
e 

3.11 
(.64) 

3.19* 
(.79) 



2.78 
(.85) 

3.52 
(.58) 

3.27 f 
(.67) 

f 

3.65 
(.63) 



Jn - 282 
b n « 28 
Cn - 24 



■ 283 

5* * 27 
*n ■ 26 



Mote. Scale points are: 4-Very Important, 3-Important. 
2-Mot Very Important, 1-Mot At All Important. 



11 



2.6* 
(.75) 

t 

3.38C 
(.71) 

3,1* 
(.93) 

2.92 
(.86) 




***p <.001. **p <.01. *p < .05. 
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Table 7.15 

Students' Perceptions of Grading Criteria for Laboratory Worksheets. 



ITEW 



AIL 
CUSSES 
jj^284) 



I 

TEACHER ' ^ 

1 2*3 .4 5 6* 7 8 . 

(N-29) (N«29) (H-31) (N-14) (N-25) (N-31) (N-22) (N-24) 



9 10 11 

(*«28) (N«2t) (N-25) 



no 



On lab worksheets, 
„ now Important 1s It 










* 


* 


♦ 






* 






to be neat 

i 

\' 


2.92 
(.80) 


3.14 
(.69)' 


3.28 
(.80) 


2.55 
(.77) 


3.07 
(.62) 


2.80 
(.96") 


3.00 
(.58) 


2.95 
(.90) 


2.79 
(.72) 


2.70° 
(.87) 


• 

'3.00 
(.88) 


2.84 
(.75) 


*» 

to do the experiment 
right* 


a 

3.53 
(.65) 


3.69 
(.47) 


3.69 
(.71) 


3.48 
(.68) 

* 


3.86 
(.36) 


3.29* 
(.69) 


3.45 
(.62) 


3.59 
(.73) 


3.79 
(.41) 


3.33" 
(.68) 


3.56 
(.51) 


3.28 
(.84) 


♦ 

to write down the 
right answers* 


3.48 C 
(.67) 


3.62 
(.56) 


d 

3.54 
(.79) 


3.68 
(.48) 


3.86 
(.36) 


b 

3.08 
(.93) 


3.48 a 
(.51) 


3.45 
(.74) 


3.63 
(.58) 


e 

3.42 
(.58) 


3.30 
(.78) 


3.32 
(.69) 


to turn It In on 
time** 


f 

3.44 
(.66) 


3.62 
(.49) 


3.52 
(.78) 


3.65 
(.49) 


3.86 , 
(.36) 


b 

3.04 
(.75) 


3.45 
(.57) 


3.45 
(.74) 


3.54 
(.66) 


3.33" 
(.62) 


- e 
3.35 

(,56) 


3.16 
(.85) 


to think carefully 
about what you are 
learning* 


c 

3.30 
(.74) 


3,55 
(.57) 


3.2% 
(.84) 

t 


3.29 
(.69) 


3.64 
(.50) 


b 

3.08 
(.97) 


g 

3.27* 
(.78) 


2.95 
(.72). 


3,29 
(.62) m 


3.30" 
(.67) 


3.63 
(.56) 


3.00 
(.83) 



283 
24 

Cn - 281 
dn - 28 



«n 
*n 
9n 
"n 



26 

282 
30 
27 
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Mote . SCale points are: ' 4«Very Important, 3- Important, 
2- Mot Very Important, 1-Not At All Important. 



***p <.001. **p <.01. *p <.05. 
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turning work in on tine to be .ore important than completing it 

?S r o*n eC tVi:; M Mean . S . 1 : d1cat1n9 the <«Portance of turning* homework 
in on time were higher than they were for getting all the YnVJ*r« 
right in the classes of Teachers 1 and 8. and theViere rated \ 
equally important in the class of Teacher 4. Ti.el^ss ' 
rated sore important than correctness for class worksheets in the 
5 f„ S w% S °M eaC i ,ers 4 and 8 - Thu *- «» the classy of Teacher! 
getting the right answers for both homework and worksheets 

llll to tb! ^il n ?/ hat $I ^ nt$ 1n thc clM^fTieier 10 

Save to the Item thinking carefully about what you are learning 

?e% S n Pa s!;id^lr!?n hl9h - ' f0 ? both and w^rkJheJ's. Hint?' 

lark *1 70 Percent) rated this "very important" for ho»e- 

shee k ts Whiif^ c n X??r rated 1t %ery *"Portant" for work, 
sneets. While this dffference say be attributable to chance it* 
does suggest an interesting avenui for future exploration" 

Table 7.15 focuses on students' perceptions of lab work- 

per^eptio^ 17111V t so *'"*** ««"•>•■* VtorV U students' 
?eoSr? ISt dM th J h r hoBe " 0 / k and worksheets. Students tended to 

IS5 of 22 attiS 1 .wt/ , *// , " t * t »i ,i - llt " a$ "or* important than 
i2. !i in otttr 4 . l1 *; j p "«»M« The. overall mean rating of this 

in 5 of the 11 classes. Once again the students in Teacher lo'l 
class rated "thinking carefully about what yo i are ^ learning" «s 

rlt.?". asp * ct pf completing a laboratory worksheet 

I"™}?? th 5 " or \ k *" on time was the only f tea to show strongly 
significant variation ( £ < .01) along classes. wrongly 

^,«K* Mh11e nav1n 9 the right answer, or doing the experiment 
rifJJja g « tMri J 1jf Pieced highest In Importance of the grading 

?urJ;„iVnt k B ° 4 te4 ' 0r l , ! y ' that P ro «dural and feanagement comc.Z.s' 
turning work in on time and being neat — also received h*ah 
ratings. In some classes these management concerns were* given 
?l?i e Ii?2 e I!! ,e rat1n . S$ than and accuracy! Seare 

Ihefr teJchiJ. , ;!'"J ,at a1sturb1n 9 P 1ctu '* that students consider 
their teachers to give greatest weight to test grades relative to 
SHI aca . deB,1c activities and that, when these ictlvltles are 
taken into account, their timeliness and neatness are ofteFTeen as 
liVPWl ]V°l Un l as the °. uam * of work. This Is consistent 
*iit« t i?a. Cfca fJ #P r° Ur find1n « s th *t teachers often evaluated . 
tasks other than tests only on the basis of completion or failed 
to grade then at all. Indeed. It is aliost surprising that > 
students perceived the correctness of worksheet an I hoafewoVk to 
be as Important as they did. lo 

h r 

Understanding Science vs. Getting the Right Answers 



stat e Ipnt vliii Pr !^ tS * Stu ^ ents J evcl of esreement with the 
statement really understanding science is more Important than 
getting the answer} right" (item 55). Xs we are not making 
comparisons betweet alternative formulations of the s!ie item 
the definition of the scale points is crucial to »d"?tandfng 
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table 7.16 

Students' Perceptions of the Importance of Really Understanding Science 

Versus Getting the Answers Right 



\ 



oo 



ITEM 

' r 


ALL 
CLASSES 
(H-386) 


• 

1 

(N«29) 

* * 


2 

(M-29) 


3 

(H-31) 

« 


4 

(R-14) 


5 

(M-25) 


TEACHER 
(M-32) 


7 

(N-22) 


• 

8/ 
(H-241 


9 

(41-28) 


io 


i 

f 

11 
(R-25) 


* 

really understanding 
science is more Im- 
portant than getting 
the answers right 


3.48* 
(1.19) 


3.83 
(1.14) 

-<\ 


3.41 
(1.09) 


3.4S 
(1.24) 


3.50 
(1.51) 

» 


3.52 
(1.08) 


3.44 
(1.19) 

• 


3.23 
(l.U) 


3.63 
(1.28) 


3.59b 
(^.08) 


* 

3.37 
(1.45). 


3.24 
(1.16) 


- — — — 



























«n 
°n 



285 
27 
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Mote. Scale points are: 5 -Strongly Agree* 4 -Agree. 3 -do Opinion, 
2 -Disagree, 1 -Strongly Disagree. 
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students' responses. The Item was presented with a five point 
response continuum: (5) Strongly Agree, (4) Agree, (3) No 
opinion, (2) Disagree, and U) Strongly Disagree. The Bean 
response for the saaple as a whole was' 3.48 (SD-1.19), ranging 
across classes froa 3.24 to 3.83. Standard deviations ranged 
from 1.08 to 1.78. This Item showed no significant variation 
across classes (£ * .67). 

Although this seems to' be a somewhat controversial . state- 
ment^ with student' opinion spanning the range froa strong disag- 
reement to strong agreement, aore students agreed than disagreed 
with the Item: 55 percent of the saaple noted they either agreed 
(33.3 percent) or strongly agreed (21.4 percent) with the state- 
Rent. Soae students, however, perceived that right, answers were 
t the currency of classrooas: 20 percent of tire saaple expressed 
disagreeaent with the Itea. Unfortunately, at the tlae the IASS 
was written, we did not anticipate the possibility, Indicated In 
Chapter 'Four, that neither higher-order understanding or accuracy 
of answers necessarily prevailed In the accountability systems of 
the classrooas. Thus, this Itea aay have posed students with a 
confusing polarity. 



Summary and Conclusions 



The aost salient findings to .emerge In this chapter concern 
the role thit quizzes and tests played In students' perceptions 
of their science classes. Students reported quizzes and tests as 
being the activities where they thought aost carefully about 
science, and to which they paid the aost attention. Surprising- 
ly* the students also reported. In the aain, that they learned 
the most while taking quizzes and tests, although they also 
perceived learning a lot about science while completing labs, 
relative to worksheets and audio-visual presentations. They also 
regarded lab activities as the aost Interesting.. 

Thea^L data, are di stressing when seen' in conjunction with 
Chapter Four's analysis , of academic tasks. He described there 
the low lefej of task difficulty aost classroom tests actually 
manifested; yet students saw thea as difficult** There Is no 
evidence that tests were In reality any harder than other aca- 
demic activities -- all were .of low complexity and, if anything, 
the tests appeared to have been slightly easier than the work- 
sheets. 

We interpret the perceived link on students' part between 
tests and learning as an Indication of the power of an assessment 
tool, especially when teachers aake that tool the focus of their 
accountability system. Thus, class testing aay generate a re- 
stricted definition of learning for students, — I.e. they aay 
perceive that they have "learned something" only If that learning 
is to be demonstrated by test performance. . Given the low level 
of tests that students were required to complete, students prob- 
ably found themselves repeatedly engaged In relatively superfi- 

i 
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cial leaitfting, which they nay-have cone to take as the kind of 
thinking required for the discipline of life science. 

* 

* It was possible to identify differences among the eleven 
classes in students' responses to the Ideas About Science Survey, 
and these differences frequently fit other data sources on the 
teachers, from both observational instruments and other 
perception Instruments. For example, in Chapter Three we 
reported on teachers* use of the scientific literacy conponents; 
students' ratings here on their teachers' use of the,se conponents 
were in general accord, though they tended to overestimate the 
amount o^f use of the relating components. 

The data from the IASS are also in general accord with data 
we shall report in Chapter Eight on students' ratings of the 
interest, difficulty, attention and learning associated with a 
specific day's^ractl v1 ties, and .In Chapter Nine on target student 
Interviews concerning academic activities. This agreement will 
be discussed further In the concluding portion of Chapter Nine; 
it suggests the presence of convergent validity to these various 
measures of classroon activity and teacher behavior. 
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CHAPTER EIGHT 



STUDENT CLASS SURVEY RESULJS AND 
THEIR RELATION TO CLASS ACTIVI^ES AND TASKS 



In this chapter Me shall describe the results of the Student, 
Class Survey. The Student Class Survey is a self-report measure 
ot students perceptions of their £lass on a specific day during 
each topic Interval, in this chapter we shall examine four w 
aspects of these sel f-reporigH|fche difficulty and Interest of the 
days activities, and the <1 f of attention and thinking they 
required. He shall examine^pTthese aspects relate to observed 
features of classes, drawing on the narrative descriptions obser- 
vers made of the classes. 



Our aim in this chapter is to uncover links between clas% 
activities and student perceptions 6f them. We use the term 
activity" to refer to any distinct segment of time characterized 
by a particular goal and "structure of social interaction. Thus, 
an activity either can be academic or non-academic (e.g., a 
procedural segment such as roll call). Academic work Is divided 
into tasks and resource use. The former entail students complet- 
ing tangible work products (see Chapter 1); the latter are aca- 
demic segments where students produce no product, but where they 
are gaining skills or knowledge which might be called upon in 
• future tasks (e.g., a teacher's recitation on cell structure may 
prepare students for their unit exam)/ 

Our rationale for undertaking an examination of the link 
between student perceptions and class activities and tasks is 
two-fold. First, there is a scarcity . of research oh early ado- 
lescents' perceptions of the tasks assigned them In science ' 
classes. A descriptive analysis cuts fresh turf here. We1n- 
stein (1982) notes that research on Instructional behavior has 
until recently focussed narrowly on the relationship between 
teaching behaviors and measures of student learning. The role of 
student behaviors and perceptions as intervening variables has" 
only recently been appreciated (e.g., Stayrook, Corno 6 winne, 
1978; Hinne and Marx, 1980). Those tew studies which have' exam- 
ined the role of student perceptions suggest, however, that they 
t are of central Importance. A meta-analysis by Haertel, Walberg 
and Haertel (1979) found that perception of classroom environment 
accounted for more variance in learning outomes than did ability. 
Gains in learning were associated with perceptions of satisfac- 
tion, task difficulty, goal direction and organization, among 
others. . * 

The second rationale tor examining students' perceptions and 
self-report of their academic tasks Is that we would like at 
least a partial understanding of the various connections between 
activity format, academic task, student perception and attitude, 
and cognitive and affective outcome. At this juncture, we can 
begin to describe only some Of these linkages, with constraints 
Imposed. by the nature ot our data. The Student Class Survey 
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(SCS) 1s & self-report instrument, given on a particular day 
during each topic. Like any measure which relites on subjects' 
self-report, it is prone to subjective distortions, and in the. 
long term should be supplemented with observational data. Since 
It was administered on a single day, it cannot be tak&n as rep re - 
sentative-ot the topic as a whole, let alone the entire school 
year, though student outcome obviously 1s the consequence of a * 
year's schooling. Consequently, it would be potentially mis- 
leading to use the^ Student Class Survey results as 'Intervening 
variables In any statistical assessment of the relationship 
between background variables (such as ability) and outcome var- 
iables (such as life science achievement). \ 

Despite the/se cautions, the SCS scores can serve W Inform 
us about the way students perceive and respond to different types 
of a^aderai-c ywork. It should be possible to draw Inferences about 
the particular kinds of activities most likely to result\in an 
increase in students' motivation tojm*ds and learning incite 
science, and" this Is the focus ot*Th1s chapter. An additional 
step would be to see ff teachers showed differential use -o\t these 
kinds of activities, to an extent that outcome dl f f erences Vcou I'd 
tee predicted tor their students. We -are not currently at aVpoInt 
tu> take this second step, and this chapter will deal only with 
the Identification of those activities which students perceived 
as) interesting and difficult, involving both thought and atten- 
tion, and those they saw as easy and dull, requiring llttfe 
attention and thought. ' \ 

\ ■ 

Data Source ■ \ 



The Student Class Survey is a self-report instrument that \ 
was given to students on a day near the end of each of the two \ 
topics. Taking students about. ten minutes to complete. It In- i 
eluded questions on th#> amount of time students had been paying 
attention during the period, the amount of time spent thinking,] 
the number .of times students had been confused, the difficulty At 
the work, how Interesting It was, whether the teacher connected 1 
the^day's lesson to things studied before, whetner students I 
learned from their peers, whether they asked questions, and ^ 
whether the class had been quiet>enough tor them to learn. In 
addition, the students gave short written answers to tour open- 
ended questions, concerning what the teacher wanted them to 
remember from the lesson, the nature of links made with previous 
content, wnat they would 4o In their next class, and whether 
learning science was different from learning English. A copy of 
the instrument appears In Section Eight of Appendix' A. 

The data set used tor analysis of the Student Class Surrey 
consisted of all students who had responses tor one of both of 
the two administrations of the survey. Thus, the sample size tor 
this survey was larger and more inclusive than the sample size * 
tor the pre and post student outcomes (see Chapter Five). Also, 
the sample size fluctuated depending on topic and item. It was 
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telt that the full use of all existing Student Class Survey data 
was appropriate given our desire to* describe and Interpret how 
all attending students felt about cfass on a specific day. 
Di rect. fompari sons between responses for Topic 1 and Topic 2 and 
between the Student Class Survey a nd student outcomes were not 
viewed as a priority, and, In fact,' wight be misleading given 
differences In sample compos 1 tl on. 

The analysis reported here is based on the four Items (2, 3, 
6, "and .7) that took the form of five-point rating scales, where 
students rated the class in terms 'of (1) the percentage of tine * 
they were paying attention, (2) the percentage of time they were , . 
thinking, (3) the difficulty of the work, and (4) the Interest 
level of the work. Students.' responses to these Items were 
considered proximal Indicators of student learning. Items' were 
coded so that a lower score indicated more attending, more think- 
ing, more di ff icuTty v and' more InWrest. Students' open-ended 
responses to the Student Class Sutvny also are included 1n this 
chapter when they further 'Interpretation of 'the rating Items. 

At this point in the analysis, we have not considered either 
student gender or ability as independent variables. There is 
some evidence tr °"P^ u< Tt m i f>« t ha t such v n rlnhl rt irr not 
_0j_aa4o4C-^puV lanc^-: For instance, Wei ostein (1982) reported 
finding no effect of student gender and achievement on percep- 
tions -of tea-cher's- treatment of. high- and low-achieving students: 
she cohcluded that students in the class shared a common under- 
standing of their teacher's instruction. It Is possible, ot 
course, that these findings oajinot be generalized to perceptions 
of academic work, and gender differences Mill be a focus 'of 
future analyses. * 



Class: Averages dm Rating Items 



Tables 8.1 and 8.2 show t,he average ratings on each of these 
f\>ur item$ for each"ot the eleven classes, for. Topics 1 and 2, 
respectively. The upper left-hand number in each cell In each 
item's column (attending, thinking, difficulty. Interest) Is the 
class's neatf score tor the day; beneath it. In parentheses, Is 
the standard deviation (SD). At the toot of each column is the 
total sample mean and i t$'' standard deviation. While classes 
are ranged on each item (right hand number In each cell), some ot 
the ranking distinctions are based on differences ot .01 or .02* W 
Thus, the reader should not attribute much significance to dis- 
tinctions, based on so small a difference. 

Examining Table 8.1 first, there appear to be moderate dif- 
ferences among some classes given the metric ot 5-polnt ratings. 
The same holds true tor Table 8.2. In order to address this 
issue ot class differences statistically, one-way analyses ot 
variance (ANOVAs) were conducted tor all the Items of the Student 
Class Survey, for Topic 1 *and 2 separately. As Table 8.3 shows, 
on the tour 1 terns ot focal Interest here, class was a significant 
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Table 8.1 
Student Class Survey: 
Mean StutSnt Ratings by Classroom for Vopic 1 

, ' r 



TEACHER 


ATTENDING 

Rank 


THINKING 

Rank 


DIFFICULTY 
Rank 


INTEREST 

Rartk 


1 

% 1 CO § 


1.64 
(.49) 


2 


1.89 
J*63) 


2 


3.7* 
C97) 


8 


1.71 1 
(.76) 


2 


2.41 
(1.12) 


' 9 


2.24 
. (1.18) 


7 


•3.31 
,(1.10) 


2 


3.21 10 
(1.18) 


3 


1.90 
(.65) 


6 


2.13 
(.85) 


,6 


3.52 
(.89) 


5 


2.81 7 
(1.08) 


4 

( Ibs9ftl 


1.79 
(.88) 


4 


2.07 
\ (.72) 


5 


3.71 
(.98) 


7 


2.21 4 
(1.10) 


5 , 


1.46 
(.65) 


1 


* 2.00 
(.49) 


3 


3.69 
(.97) 




• 

2.23 5 
(.95) 


i 

6 


2.41 
(1.18) 


8 


3.00 
(1.27) 


11 


4.32 
(.95) 


11 


3.64 11 
(1.00) 


7 

(N»24) 


2.54 
(.93) 


11 


2.71 
(1.08) 


9 


3.96* 
(.81)- 


10 


, 2.87 

v (.95* * 


8 

(N-20) 


. 1.80 
. (.62) 


5 


2.05 
(.95) 


4 


3.30 
(1.03) 


1 


1.9.5 2 
(.76) 


9 

(M-26) 


2.31 
(.88) 


7 


2.81 
(1*13) 


10 


3.42 
(1.17) 




2.69 6 
(1.05) 


10 
(N«29)' 


1.72 
(.53K 


3 


1.76 
(.79) 


1 


3*79 
(1.05) 


9 


2.17 3 
(.9)) 


11 
(N=29) 


2.52 
(1.24) 


10 


2.45 
(1.27) 


8 


3.31 
(1.11) 


2 


3.03 9 
(1.30) 


Total • 
(N*292) 


2.04 
(.93) 


2.26 
(1.02) 


3.63 
(1.03) 


2.59 
(1.15) 
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TEACHER 



1 

(N»28) 

• 2 
(N»28) 

3 

(N-23V 
4 

(N»35) 
5 

(N«19) 
6 

(N»30) 
7 

(N«24) 
6 

(N*22) 
9 

(N«32) 

10 
(N*25) 

11 
(N-24) 



TotaV 
(N«290) 



*N-31 



Table 8.2 
Student Class Survey: 
Mean Student' Ratings by Classroom for Topic 2 



ATTENDING 
^*ank| 



1.86 
(1.01) 

2.29 
(1.08) 

2.17 
(.83) 

1.74 
(.56) 

1.86 
(.88) 

' 2.43 
(1.19) 

2.71 
(.81) 

1.77 
(.69)' 

2.31 
(1.09) 



2.28 

d.iS: 



) 



* 2.33 
(1.31) 



2.16 
(1.01) 



3 

7 

5 

1 

4 

10 

11 



8 



THINKING | DIF>ICULTY • INTEREST 

Rank ' Rank! Rank 



2.25 
(1.04) 

2.39 
(1.17) 

2.70 
(.76) 

1.86 
(.73) 

2.21 
(.86) 

2.57 
(1.28) 

3.25 
(.99) 

1.91 
(.68) 

2.87 
(1.31) 

2.20 
(1.04) 

2.62 
(1.38) 



i.43 
(1.11) 



11 



10 



8 



3.32 .2 
(1.06) 

3.43 5 
(1.14) 

3.00 2 
(.80) 

2.89 1 
(1.05) 

♦ 

3.42 4 
(1.02) 

3.80 8 
(.96) ; • 

4.08 10 
(.83) 

3.55 7 
(.91) 

4.32* 11 
(.94) 



3.84 
(.90) 

3.54 
(.98) 



3.56 
(1.05) 



9 



2.68 
(1.2$) 

3.04 
(.96) 

2.65 
(.98) 



2.03 
(.98) 

2.68 
(.82) 

3.00 
(1.14) 

3.25 
(.90) 

2.68 , 
(1.04) 

2.52* 
(1.23) 

77 1.8* 
(.99) 

2.87 
(1.08) 



2.64 
(1.11) 



10 



11 



8 
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Table 8.3. 

One-way Analyses »of Varlante of Class Differences 
on Four Student Class Survey Rating Scales 



Attention 



ThlnMng 



JPIffliCulty 



Interest 



Topic I Topic 2 Topic 1 Topic 2 Topic 1 Topic 2 Topic 1 Toole 

t^=mr (tfTOT- (h=t55t— (irim- (iCTBr- (n^tSst^ t*mr (*m- 



4.81 



2. 



0,000** 0.003** 



3.91 *.94 2.29 3146 

0.000** 0.002** 0.015* 0.000** 



9.20 4.12 
0.000** 0.000** 



Note: There were 10 degrees of freedom 1^ all cases, 
* Significant at the .05 level. 
** Significant at the .01 level. 
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factor at the £ < .01 level or better on seven ot the. eight 
items, and class was still, significant at the p_ < .08. level on 
the eighth 1 ten. This means that the variation among classes on 
each of the tour five-point i tens is significantly greater than 
the variation within each class, despite the fact that for each 
rating scale. 'all the class means lie within one standard devia- 
tion ot the scale's total sample mean. These results strongly 
suggest that then* were real differences between some classes in 
students' perceptions ot difficulty and interest and their^ self- 
reported le-vels ot .attention and thought. 

Duncan range tests were also carried out In order to deter- 
mine when the ratings received by two classes were significantly 
distinct. In snort, this test identities groups of classes, 
where the classes in each group are not significantly different 
from one another, but are signitican^tly different from' al 1 other 
groups. The results ot these tests will be reported on a class 
by class basis during this chapter. 

A final feature of tables 8.1 and 8,2 that should be noted 
is the relationships between rankings across the tour measures. 
Examining Table 8.1, It appears that the rankings for attending, 
thttiklng, and interest are In fairly close correspondence. The 
ranVings tor ; di ft 1 cu-1 ty match these rankings less well. This 
impression Is confirmed by rank correlations tor Topic 1, shown 
in Table 8.4. Students that ranked the class perldtt as high (or 
low) on levels ot attending tor Topic 1 also were ilkely to rat* 
It as high (or low) on thinking and Interest. Furthermore, there 
was little or no relationship between perceived difficulty ot the 
class and Its interest, or the amount of thinking and attending 
that occurred. Turning to Table 8.2 , (tor Topic 2), the rankings 
between attending and thinking still seem closely matched. This 
is confirmed In Table 8.4 % a rank correlation of .80. The 
relationship ot attending and thinking with interest Is ot lower 
magnitude than it was during Topic 1, however. Also, difficulty 
changes Its relationship to the other three variables at Topic 2. 
It has moderate positive correlations with attending and thinking 
(rs = .68 and .45, respectively) and a smaller positive correla- 
tion with Interest (r * .191). While this increase in relation- 
ship from Topic 1 totoplc 2 may be partly attributable to dit-, 
terences in sample composition between the two topics', It also Is 
ot enough magnitude to suggest that most students come to more 
closely associate a property ot work (I.e., difficulty) and their 
own mental and behavioral processes (I.e., attending and think- 
ing) by the end ot the year. , Comparing the stability ot rankings 
across Topic 1 and Topic 2 also Is worthwhile despite sample 
changes. Basically, it appears that-there Is relative stability 
across topics In terms ot the lowest ranked classes (e.g., Teach- 
ers 6, 7, and 1^) and more fluctuation among the middle to high- 
est ranked classes. 
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Table 8.4 



Rank Correlations Among ftair 
Rating Scales (N»U) 



* 


* 


2. 


3 


4 


1. 


Attending 


,.818** 
.800** 


-.159 
.682* 


.782** 
.582 


2. 

♦ 


Thinking 




-.005 
.446 


.809** 
.455 


3. 
. 4. 


Difficulty 
Interest 


* 

> 




-.005 
.191 



Mote: The top and bottom numbers represent correlations 
for Topics 1 and 2, respectively. 



*p £ .05 ^ 
**p < .01 
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Comparisons of High and Low Ranked Classes 
Class Selection t 

As mentioned, a ranking pt. i indicates tliat the students in 

""cSU.^.t*?..*..'!"! the " ,0St A ranking of 11 

eleven , the st udent ted u t „ e , ,„ te rest1ng ot the 

it! Inn All '■ Tllese r4nlt,n ss highlighted patterns ot similar- 
ity and difference among the classes. The rankings were e«.?n»« 

SfCSJf I'V?*" 1te " s ' and ce , rt4l » selected tlr Vo4 

Hrrll'i stud »' us, "9 the Cla^s narratives and the Narrative 

e ? xtrt2e„e" 4 o? ISTSl. ™.* " ,ect1on "» •»»"<" ?" paVTJdthe 

r-e°, U U ?rf:,^ ^VST^E t "' 9 

anHlvI?r?a e nTt d O r' 4 1 ^ e , r * 0 r ,0 « r * el «t»hg a" class tor detailed 
analysis (and tor Inclusion In this chapter) was when a oirticu- 

exlioil"^:; 6 ^ 1 : 9 Sloped betweei. two classes? fit 

IctliiUA \l°il C J' b0th Jeict " r * « »«« » scheduled laboratory . 
i. I l! J V tBe day the student Class Survey was -administered 
?ih^ ude ;, ts r * t,d two slallar activities very dimrentlv 

f? D r! q ^; < tl ?; 4 ""J" , J ns «e different nature ot the It- labor- ' 
sloKtul students were eng^jed In mlgnt p?o.e 1n- 



slghttul . 

Fo- 
lia tt on: 



For Topic 1. five classes were selected tor detailed examf- 
-.r. ' n: , \"° Se 0t ^ eac * ers «. «. 9. 10 and H. For Top?c 2 "Jur- 
were selected: those of Teathers 4. 7. 9 and 10 tables Vs ..* 

: c hrn v ;„e ,a «n c^ss-iu^r-arg^:;? aur,ns the 



Topic 1 



« » 

• The nean ratings on the tour Items tor all classroom durina 
I O |6 C (SD W . er i e 02 S ». f S!l°* , ; S: ""V 10 "', 2-0* <SD - .93)! thinking " 9 
I'M <SD - V.1SK **• 3,63 <SD ° 1 - 03,J lnd Interest? 

Teacher 9. The class ot Teacher 9 was spent in a "hands on" 

rfv7eVo7t P »,e a oVa?J"; /".VV/ PeM ° d be9an ^tVa%V^te° n 
eLrcise in whfr? »V 0t * C ,« e11 d1v1s1on * then moved to a lab* 
exercise In which the students attempted to identity cells aolno 
through the ditterent stages ot mitosis. Students' materials 

tails. This was a typical day tor this class; during the 10 davs 
Teacher 9 spent on Topic 1* a laboratory p ra c 1 1 cum s 1m 11 a r to 
this occurred on seven occasions. Altogether there was I tit** 
ot 1 minutes ot practical laboratory worT?n amnion to tills 

and tlX^l^TellXeV V? » roc « d "7 •"«. ot course! lectures ' 
and reviews ft lectures. There was also a single 30-»1nute exam 
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Table 8.5 \ 
Selected Teachers' Rankings for Topic 1 

C 

M 

r' . - 



TEACHER 


ACTIVITY 


TASK 


STUDENTS ' RAHKIHGS 


Attending . 


Thinking 


difficulty 


Interest 


8 


. Laboratory 


Use Microscopes 
To Observe 
.Protozoa 


5th 


4th 


1st 


2nd 


1 

9 

9 


Laboratory 
• 


use m cro scopes 
to Observe 
Stages of 
. . Wtosis 


7th 


10th 


4th 


' 6th 


10 

* 


Teacher 
Recitation 
and Review . 


Answer 
Teacher ' 
Questions 

Orally 


3rd 


1st 


9th 


< 

3rd 


11 


Sea two rk 


Answer 
Teacher 
Questions On 
Worksheets 


10th 


8th 


2nd 


9th 


6 


Seatwork 


Test; 
Recording 
. Grades . 


. 8th 


11th 


i 

11th 


11th 

i 



f 
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Table 8.6 

.Selected Teachers* Rankings for Topic 2 




ERIC 



J 
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on cytology.| 

The observer recorded trie following notes. "The teacher's 
directions tor the lab activity seemed very clear, and the stu- 
dents had little trouble following them. In addition, the stu- 
dents are already familiar with procedures for lab exercises, and 
things flowed very sooothly. During the lab exercise the teacher 
was very available as a resource for the students. He was con- 
stantly going around from group to group helping students focus 
in on a cell going through mitosis. I believe the teacher got 
around to helping each and eveVy student look at the cells." 

All seems well here at first glance, yet this class was 
ranked 6tn in terms of interest (2.69). The students ranked it 
very low on the amount of time spent thinking (2.81) and attend- 
ing (2.31) (loth and 7th, respectively). The class was rated as 
average (3.42) on difficulty, plaxing it 4th In rank. The ^ncan 
range tests indicate that Teacher g's class was less interesting 
tha>n Teacher 8's class, though more Interesting than Teacher 6's 
cTass. It was more » dl f f 1 cul t than Teacher 6's, and .Involved less 
thinking than either Teacher 8's or Teacher 10's classes. Stu- . 
dents paid less attention than in Teacher 10's class. (All these 
differences are significant at the .05 level.) 

Comments . One explanation tor these unimpressive responses 
may lie in the cognitive level of the work that students were 
engaged in during their laboratory assignment. First, the 
students were familiar with the use of microscopes, soAprocedur- 
ally the work was not challenging. Second, the students used 
prepared slides — perhaps necessary given the topic — but, never- 
theless, any Interest, thought, or difficulty inherent in creat- 
ing a slide was absent from this assignment. The asslgment, 
then, was simply to identity examples of the five phases of 
..ml tos1s--i nterphase, prophase, metaphase, anaphase, and telo- 
phase. Students had previously been taught these phases and had 
been tested on their ability to define the*. The observer recor- 
ded that "the cognitive orientation of today's lab was mainly 
directed towards an understanding of how cells actually looked; 
in other words,, mainly a comprehension task, although there was a 
small memory component." There were no specific problems to 
which the students had to address themselves; the methods were 
given to them in advance/ and so were the answers. 

The students, in their replies to the. open-ended portions of 
the Student Class Survey, generally were clear that Teacher 9 
wanted them to remember the phases of mitosis. "To know what the 
five phases are and look like" was a typical response to the 
question of what the teacher wanted them to remember tor the day. 
Over a quarter of the students wrote, however, that the teacher 
nad not connected the lesson to things studied earlier. Those 
who did find a connection often simply identified It as mitosis: 
"Have looked at mytosis wich we are now studing Lsicj." 

Teacher 8. The class of Teacher 8 also involved a labora- 
tory practicum, but it was one which placed strikingly different 

812 226 



task demands on students. Tftls class was. ranked the highest on 
difficulty among the 11 classes (3.30), but it was also ranked 
second in its interest to tne students (1.95). The attention and 
thinking ratings were average (#80 and 2.05, respec tl velyh The 
Ouncan range tests Indicated that the class was significantly 
higher (p < .05) in Interest than the classes of Teachers 9, 11 
and 6. It was harder than Teacher 6's class, and required wore 
thinking than «the classes of Teachers 9 and 4. Attending was 
higher than In the classes of Teachers 9, M> or 6. 

The period began with a nul tlple-choice test on protozoa, 
and the teacher then- reviewed a discussion on the previous day's 
laboratory ass1gnfre<£. After this, students returned to their 
microscopes for the pu>pose of trying, to find various single- 
celled organisms In sampre-s of pond water. 

, Teacher 8 made the following announcement during the 
introduction to tne lab: *I want to call your attention to 
something I saw yesterday. . . that I have never seen before, and 
we've been- doing this for about four years now. A boy called me 
over, and a lot of times people cajl 1 me over, to see sometni ng 
and it's something I've seen before. B.ut this thing was a 
single-celled organism — it was a protozoan~-and this 1 s the size 
that it was In comparison to all the others': It was huge. Not 
only was It huge, but ft had a real Omi nous Joo* to 1 t~-scary- 
like. It moved very slowly and 1 1 1 ooked«Tr*e. . . It was In 
charge. All the other organisms there were there to wait on this 
guy or protect this guy, and It was very dramatic looking, and I 
have never seen It before." 

The students shared their teacher's enthusiasm. The obser- 
ver noted that "every few seconds a different group is calling 
out, 'Nr. Bradford,' trying to get his attention so that he'lV 
come over and tell them what they'rfe seeing." The children were 
frequently* described as "excited," and, when the teacher told 
them to clean up, several groups of students continued to look 
through their microscopes, unwilling to end the assignment. One 
pair of boys was observed competing for the last look at the 
organism they had just come across. Throughout the period. 
Teacher 8 did not maintain a low nx>1se .level, and on several 
occasions, he had to wait for students' talk to subside. Yet 
only 2 of the 40 students reported In their survey responses that 
the class was not quiet enough for them to learn. 

The students' open-ended responses were more diverse than 
those of students in Teacher 8's class. When asked what they 
thought they were to remember, about half of the replies focussed 
on the purpose of the laboratory, e.g., "The different types of 
protazoa and how they work tslc]," or "He wanted us to remember 
the names and shapes and how the protoza move Lslcj." Others 
referred to the subject matter in a vague sense (e.g., "learn 
about Paramecium) or to procedural matters ("To be neat and to 
think about tne project")* The variety of responses suggests 
that the task had greater ambiguity than the laboratory task 
assigned by Teacher 9. 
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Comments . At first glance, the classes ot Teachers 9 and b. 
had si mi lar ac ti vi ties. However, tjiere were marked underlying 
differences vn the tasks that students were engaged in. Unlike 
the laboratory ot-Teacher 9, in Teacher b's lab students were 
given- a task which allowed for the unexpected and, possibly, some 
creative inquiry. In addition, students prepared their own ^ 
slides, allowing, them greater practical involvement and more 
responsibility for the task's outcome. Teacher 8 communicated 
considerable excitement while Teacher 9 did not. He made it 
clear that discoveries of some protozoa are rare and fortuitous, 
but possible at any time.* He described .the new • protozoan in 
terms which, while somewhat anthropomorphized, were memorable. 
His comments graphically conveyed one interpretation of the rela- 
tionship of the organism to the pondwater milieu, a key biologi- 
cal concept. 

Whi leobservi ng 1 i ve protozoa may be more interesting than 
obs^rvsf ng ^tna stages of mitosis in fixed slides, it seems likely 
that the students active participation, both in preparing the 
materials and in the discovery of new organisms, made Teacher 8's 
lab a hi gfter-ortije'r task, and both Interesting and difficult. 

A second pair of teachers — Teachers 10 and 11 — differed in 
both, the activity format and the task' presented to student's, 
though they dealt with similar content areas: both the classes 
were concerned with basic scientific vocabulary. The first class 
(Teacher 10's) focused on genetics. Vocabulary, such as "geno- 
type, phenotype, dominant and recessive genes." was presented 
within an instructional mode of teacher recitation and demon- 
stration. The second cl ass ' (Teacher ll's) focused on geographi- 
cal environments, with students engaged In Individual seatwork — 
namely, completing study sheets and chapter review questions from 
their textbook. • 

Teacher 10 . This teacher adopted the recitation and demon- 
stration approach. His clas*s was ranked high on Interest (2.17), 
attending (1.72), and especially thinking v(1.76|, but relatively 
low on difficulty (3.79). The Duncan tests showed that levels of 
ihte»est and attention were both significantly higher than those 
in the classes of Teachers 9, 11, and^if Thinking also was 
higher In this class than in the classes of Teachers 9 and 6. The 
difficulty of this class, however, was rated greater only rela- 
tive to- that in teacher 6's class. In short, students found the 
work easy, but reported that most of thelrnime during class was 
spent thinking and attending. 

During this teacherls recitation on genetics, he demon- 
strated tongue-curling, sensitivity to PTC # and several other . 
phenotypic variations. Students. apparen tly enjoyed participating 
in this activity. The period, which was reasonably representa- 
tive of Teacher 10's classes during the topic, also included a 
review of genetics vocabulary and concepts. During the period 
students were constantly involved and participating. The teacher 
called on them to identity phenotypic variations in themselves 
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and others, as well as to provide det i ni ti ons ot key terns tor 
him. For the open-ended responses, about 60 percent ot Teacher 
10 s students talked ot "genes," "traits, "hereditary gene char- 
acteristics" and "genetic things" when they described what the 
teacher wanted then to remember trow the period. One ot them 
wrote that "there wasn't one sain idea, just alot of dlt* ones. 
We talked about traits and stuff." The remaining studentsAga ve 
very general answers (e.g., "study your notes") or no answer at 
all. 

Comments. Students were kept on their, toes by this form ot 
presentation, and also by the participation demands imposed by 
that activity. Since they could be called upon at any point, 
they had to attend and think; when they were called upon, they *i 
had to rely upon their memory and reasoning to provide an answer, 
with no recourse to a text or other students. They were aJ so. ot 
course, publically accountable tor their answers. 

Teacher 11. This teacher assigned her students to. work 1n^ 
thel r seats tor over 30 minutes on the (day ot. the Student Class 
Survey. The students ""com pi eted review questions from the chapter 
on grasslands and coniferous forests they had read on previous 
days, and worked on study sheets. They rated this class as 
relatively hard (3.31), but as having little interest (3.03). On 
average, they reported attending and thinking only 50 percent ot 
the time (2.52 and 2.45, respectively). The Duncjin tests show 
that the degree of interest In thi s class was hTgheTxnly than 
that in Teacher 6*s class (whHh was perceiveVas ver> dull; see 
below). Difficulty was on a par with the classes of Teachers 8, 
9, 10, and 11. The level ot thinking was higher than Teacher 9 
and 6's classes, while attending was not significantly different 
from the classes ot Teachers 8,* 9 or 6. The observer's notes 
confirm the students' reports: there was much conversation while 
the students ostensibly worked, and roughly a quarter of them 1 
were judged ta be continually off-task. 

In^thelr open-ended responses to the Student Class Survey, 
the students seemed unsure what the teacher had wanted them to 
remember of ^ the period. Thirteen children (45 percent) responded 
"Don't^know," or left this 'question unanswered. Several others 
made remarks such as "The last chapter and to be quiet," or "Well 
she will dig into us intill we know It [sic}." Only six children 
(21 percent) mentioned the content ot the lesson in their re- 
plies: "All about the different areas in North America," or "The 
different kinds of biomes." Furthermore, 40 percent of the 
children saw no connection to work done on previous days.. 

Comments . The task assigned tor this class was such that 
only minimal cognitive demands were placed on the students. The 
response format ot the assigned work required mostly tilling in 
information missing from large tactual statements, and students 
generally completed the assignment by searching through their 
textbooks until they found the. appropria te passage. Students may 
have rated this class as relatively hard as a consequence ot the 
minimal motivation they had to complete their work, or because 
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they fouttd it hard to find the material in their texts. It 
seemed, that they found it easy to carry. out the procedures nexes- 
,-isary to complete—ttiel r assignment. Parenthetically, this indi- 
cates that perceived difficulty 1s an ambiguous proximal indica- 
tor of learning. 

The students we^ not publically accountable; indeed, no 
clear instructions w9e given about how the assignment would be 
graded, or when it was due. As a consequence, .tmere were no' 
incentives for students to attend for any length of -time.* The 
degree of thought Involved was negligible, since the best score- 
could be gained by copying answers from the book. In any case, 
'the questions required factual answers rather than'any analysis 
or conceptualization, so the assignment was at best a test of 
memory. C"* 



Interi m Summary . We have now described two pairs of classes 
from Topic 1, where in each case one member of the pair was 
ranked high by students and* the other ranked low. We have sug- 
gested that these differences in student perception were a conse- 
quence of the different demands which were operating in the four - 
classes. Considering t^he ratings for attending, thinking, dlffl- 
- culty and interest respectively, Teacher 8 received high rankings 
throughout, wh<ile Teacher 9's rankings were low, low, average, and 
low. Teacher 10 was ranked high, except on difficulty, while 
Teacher 1{L was low throughout, save for a high ranking on dl f f i - ^ 
culty. 

Teachers 8 and 9 used a similar activity format and Instruc- 
tional mode: the traditional laboratory — but the nature of the 
assignments within this format were* distinct. The task in 
Teacher 8's class had a greater degree of ambiguity to ,1t, and 
involved studerits in discovery rather than simply recognition. 
It Is encouraging that the students responded with enthusiasm arid 
interest to this task, and did not try to negotiate with the 
teacher in order to lower the degree of ambiguity,. Possibly this* 
is because there was no great risk attached to their assignment, . 
in terns of grade or status. Any, students spotting a rare proto- 
zoan would gain kudos among their peers, but failure to make such 
an observation would not result in loss of face or In any differ- 
ential grading by the teacher. 

Teachers 10 and 11 both taught classes where the acquisitfon 
of vocabulary was paramount. In Teacher 10's class, there was an 
interaction between students and teacher, in which students were 
publically accountable. Teacher 11 employe^ sea,twork, and stu- 
dents generally completed it by searching for the answers in 
their textbook. Students reported that the former class was 
interesting, and captured their thought and attention, while the 
latter was a mirror image: difficult, but dull, and generating 
minimal thought and attention. 

It would appear that students' interest was captured, and 
their thinking and attention stimulated, when they were given 
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an opportunity tor practical activity and pa\t1 cipatlon, or when 
they were drawn Into an active and productl ve* Interaction with 
their teacher. On the other hand, when they were assigned 
stratghtforward procedural or routine w$rk, they experienced a 
II55i challenge and Interest. This preliminary generalization 
receives soae confirmation troa the case of a fifth tlacher 
Teacher 6, whose SCS ratings tor Topic 1 were the lowest of any 
teacher, on three of the tour iteas. . * ny 



Teacher 6. Thi s class 'was ranked lowest aaong the 11 clas- 
ses on Interest, difficulty, and thinking, and also. very low In 
HlJl at * e " t1on Hn 8th place). The students considered It 
! H 5 e between average and uninteresting (3.64). and It was 

rtllLt a.?7i V** (4 ' 3 ? K The Duncan range tests showed that 
Teacher 6 s class was significantly loweK than all others In the 
trl r t C student interest, and lower than the classes of Teach- 
in it* in student thinking. It was significantly lower 

In Its difficulty than Teacher 9's class, and also lpwer 1n the 

?!f^ e ^^t tUdCn HA t . t . en V on than Tetcner 10 ' s class. On tSese 
last two Iteas— difficulty and attention— Teacher 6's class re- 
ceived lower ratings than aost other classes, but the differences 
were not statistically significant at the .05 level. airTerences 

♦ ,i Th ! Se stu , dent responses, suggest thajt the class was unevent- 
ful, and examination of; the observer's narrative suggests why. 
The class period was taken up by a 5-alnute roll cavil, then an 

K4 B, l n ^ t ! se ^" ent *as spent correcting the~"end of unit" test 
which had been given the previous day; finally, a further 10 
alnutes were spent -recording the students' grades, % on this test. 
Thus, the teacher filled the period with routine and procedural 
actl v1 ties. * .. 

Untortunately.^/period such as this was typical for this 
teacher. During Uf€ 7 days spent on the topic,, there were only 15 
alnutes wnen students engaged in a cognltlvely coaplex learning 
activity — ^naaely, observing the characteristics of bacterial 
colojles. On the other hand, they spent a total of 40 alnutes 
copying material from the board, 53 alnutes listening to the * 
teacner lecture; 25 reading, and 10 watching a movie. 

in their written responses concerning what the teacher had 
wanted tnem to. remember.. Teacher 6's students tended to focus on 
procedural and disciplinary matters. Nineteen students (86 
percent) referred to classroom benavlor (e.g., "Not to bring gua 
to class, I think he wanted us to be quiet and be respectful to 
others ) or to procedures (e.g., "To be a good corector LslcJ." • 
He wanted us to check the test"). Only tour students (18 per- 

hf ^Lf dd » e «'& terence t0 the content ot the lesson (e.g., "About 
bacteria, How to correct papers and to reaeaber about bac- 
teria ). . 

Comments. The observer's impression of the class, as 
recorded in Informal notes, was similar to that of the students. 
She indicated that the class was "uninspired. The content Is 
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there, but there's a lack ot excitement. The teacher. In conver- 
sations before and ..after class, seems really concerned and 
excited about teaching science, but the students don't appear 
very excited. Their behavior is neutral. The teacher knows his 
stuff, but as a new teacher, he 1s rather at a loss for things he 
could do with a class that really turns them on. There were 
times when 1 was watching the class that I was really bored. The 
activities given the kids are ones such tjiat they are passive 
instead of active learners." . r 

The observer added, "The teacher is discouraged about the 
number of students he is reaching. J think he realizes tne kids 
are bored but doesn't know how to change that. He has told me 
many times that thi s is his last year of teacni ng; 1 1 1 s too much 
for him* to give of himself with so little return." 

This teacher, thus, was apparently well-intentioned, i re- 
formed about his subject matter, and aware that he was no.t suc- 
ceding in the task of educating his students^ Yet he was unable 
to communicate any enthusiasm to students or to change his prac- 
tices to maker them more effective. This teacher'had major prob- 
lems in classroom management;! 1 t would seem that he lacked the 
requisite Skills to assign his students engaging and challenging 
tasks. ' 



Topic 2 „ 

In Topic 2, the overall ratings which students made oh the 
four Items showed slight Increases in numerical value on three of> 
the four 1 t tem$y indicating that students generally found their 
classes sllghVlJ less Interesting, requiring slightly less 
thought and attention. Attention received a mean rating of 2.16 
(SD « 1.01); thinking a mean rating of .2.43 (SD - 1.11); and 
interest a mean rating of 2.64 (SO » 1.11}. Difficulty received 
a mean rating of 3.56 (SO « 1.05), down a little f rom its Topic 1 
value. These differences should be interpreted w^lth caution, 
since a change in sample composition, subject matter-, or time in 
the school year could be their cause. A>so\ when one examines 
individual class scores, several classes received lower (i. e., 
more favorable) ratings for the second topic than they did for 
the firft, moving against the overall trend. 

Tne following teachers were selected based on their patterns 
of ratings: Teachers 4, 7, 9, and 10. The criteria v for selec- 
tion were tne same as for Topic 1. 

Teacher 4. the day of the administration of the Student 
Class Survey for Topic 2 was rated high by students in aj 1 four 
areas: attention (1.74), thinking (1.86), difficulty (2.89) and 
interest (2.03K It was ranked most favorably among all II 
classes on the first three items and second on the fourth. The 
Duncan range tests demonstrated that Teacher 4's class was signi- 
ficantly higher in student attention than Teacher 7's class and 
higher in student thinking than both Teacher 7 and 9's classes/ 
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in difficulty it was statistically distinct from all tnree clas- 
ses, and In Interest It was higher than the classes of Teachers 7 
and 9. 

The class was devoted almost entirely to the presentation of 
content by the teacher. Eighty percent of time was spent 1ri 
recitation, and most of this was a summary and review of melosls, 
with a great deal of additional information provided to supple- 
ment what had been covered in previous days' classes. The obser- 
ver described ft as "a heavy duty day," and added that the entire 
topic had been this way. Teacher 4 employed a teacher presenta- 
tion of this type on four of the topic's eight days. 

The teacher began the lesson with a review ot content that 
had been covered by a student teacher the previous week. She 
called on students to answer questions like "Where does* meiosls 
occur?" and "Which is larger, ejg cells or sperm cells?" The 
observer noted, fifteen minutes Into the review, that "the In- 
structor Is definitely covering new Information and the students 
appear to be struggling to provide the answers she Is looking 
for. Teacher 4 Is a tough task -master, as the following 
exchange shows: ' ■* 
i 

The teacher asks the class, "define fertilization, 
somebody... anybody." No one volunteers, so she calls - 
on Greg, who says, "I don't know, I wasn't here on 
Friday; , The teacher replies, "I don't care, you 
should SJ111 know this stuff." Greg mumbles under his 
breath. Teacher 4 says, "Go ahead, Greg. I think 
you've said It." Greg repeats more loudly, "Urn... when 
the sperm meets up with the egg." Teacher 4 responds, 
"When the sperm meets up with the egg, and they become - 
one. So..." A 

The students' task during the teacher's presentation was to 
take notes. Most of them appeared to be doing this as Teacher 4 
Instructed and wrote Information on the chalkboard. The observer 
remarked on the Quantity of material written out and added that 
"the students need to be applauded today for staying with It as 
1 ong as they did." 

In their open-ended responses to the survey. Teacher 4*s 
students were able to give accurate. If brief, descriptions of 
wnat the teacher wanted them to remember. All but four students 
(11 percent) mentioned some aspect of melosls ("How genes divide 
or reproduce," "mitosis and melosls," "how cromasons with sperm 
and egg cells fltllze and reproduce [sic]"). Only four students 
claimed that the lesson had not been linked to previous work, and 
all -students but two were aware that the next day they would be 
takl ng a test. 

Comments . It appears'' that the students found this class a 
challenging and. engaging one. .The activity format for this class 
is reminiscent of. that used by Teacher 10 in Topic 1. Students 
were Involved and participating In a teacher recitation. The 
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difference in student ratings is that while Teacner 10's students 
rated his class as high in interest, attending and thinking, but 
low on difficulty, Teacher 4's students rated it high throughout. 
The difference in difficulty ratings probably is due to the dif- 
ferent forn that student involvement took: in Vacher 10's Topic 
1 class, Students were called upon to identify phenotypic varia- 
tions and provide definitions of key terns. These definitions* 
were already familiar to them. Teacher 4, 1n contrast, was 
quizzing students oh a good deal of novel material/ and the 
students, not surprisingly, rated this as harder. The recitation 
and questioning moved along at a rapid pace, and so students were 
not allowed to become bored. 

Teacher 7. The Student Class Survey was administered on Day 
8 of Topic 2 Tor this teacher. Students rated their class low on 
each of. tfce four focaT items; It was ranked lowest (llth) on 
attention (2.71), thinking (3.25) and Interest H3.25), and tenth 
on difficulty (4.08). The Duncan tests showed that the class was 
lower in student 1 n teres t than any of the other three picked for 
detailed examination. In both student attention and difficulty, 
it was significantly lower than the class of Teacher 4, while in 
student thinking it was lower than both Teacher 4 and Teacher 
10's classes. On no Item was it significantly higher than any of 
the other three classes. 

Again, these student rating.* make sense when one looks at 
the nature of the activities they were engaged 1n during the period. 
There were a total 'ot ten distinct activity segments during tne 
cl$ss. The teacher began with. a brief opening transition to the 
day's actlvltes, spent four minutes calling roll, then gave 
directions for the day. Hext, he spent a minute reading a 
section in the textbook on "incomplete dominance," while the 
students read along quietly. This was followed by a nine-minute 
recitation and reading On the same subject matter, followed by 
seatwork consisting of a handout on genetics. After this, the 
teacher Introduced a review game wnlch involved the teacher 
calling out a definition -and then a number indicating a student 
in each row. Selected students had to run up to the front of the 
class, hit a bell, and give the term corresponding to the defini- 
tion. The observer remarked that the students seemed most con- 
cerned about getting to the front of the room first, whether or 
not they knew an answer. They became caught up by demands which 
were tangential to the teacher's intentions for the activity, but 
which were a direct consequence of the way he had structured it. 
The requirement that they race io reach the bell became the 
students' focus, and the planned cognitive benefit of the work 
fell into the background. Since the game was Intended to func- 
tion as a preparatory review for the unit test the following day, 
the students were poorly served by the teacher's thoughtless 
organization of the activity. 

In their written responses, students showed a lack of con- 
sensus when identifying what the teacher wanted them to remember. 
Many responses were vague (e.g., "Well about cromoaons and sex 
cells Lsicj," "How a cow get differt colors IsicJ," and "Incom- 
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blete dominance"). Nine students (39 percent) saw no connection 
between the lesson and work done on previous days. Eight stu-* 
dents (33 percent) said they didn't know what would be done the 
next day, and the rest had varied opinions (e.g., "Take a test," 
"Probably study more about chromosomes and traits." and "Do 
science"). - * 

Connents . . Students reported that this class was easy, that 
it required little thinking and attention, and that It generally 
lacked Interest. In terns of the students ratings, this class of 
Teacher 7 resenbles nost cjosely Teacher 6's class during Topic 
1. In both cases, routine and procedural activities occupied a 
large proportion of the class tine. •' , 

Teacher 9. Students in this class conpleted the Student 
Class Survey at the end of the sixth and final day of Topic 2. ] 
After approximately seven nlnutes of teacher announcenents and 
roll call, the majority of students were occupied by laboratory 
work on the Rhesus blood factor. This class was ranked 8th In 
terns of tine attending, very Vow on thinking and difficulty 
(10th and 11th. respectively), but relatively high (3rd) on 
Interest. It thus differed sonewhat fron the laboratory conduc- 
ted by this, sane teacher during Topic 1. Recall that for Topic 

1. students 7 gave low ratings across the board to the laboratory 
exercise on the Identification of phases of nltosls. For Topic. 

2. the Duncan range tests placed this class lower than the class 
of Teacher 4.1n Its difficulty and degree of student thinking; 
lower than the class of Teacher 10 but higher than the class of 
Teacher 7 In interest; and not statistically distinct fron the 
other classes In the degree of student attention. 



For Topic 2, the laboratory work required that students 
lance a finger In order to obtain a drop of blood. Then this 
blood was nixed with serun and observed for clotting, .which would 
Indicate the presense of the rhesus factor. The previous day. 
students nad undertaken a similar laboratory In which they had 
tested for their blood antigens. Thus the procedures were 
familiar to then. 

■+ The students w&re In general agreenent 1n Identifying what 
Teacher 9 wanted then to renenber fron their lesson. Eighty- 
seven percent of their open-ended responses referred to blood 
types, or- specif Ically to the Rhesus factor (e. g.. "What our Rh 
factor Is." "That there Is a protein In your blood, and you 
either have It'or you don't." and "How to type blood"). Only 
tour students 112 percent) saw no connection with previous days* 
work, and 26 (in percent) were aware^ that there would be a test 
next day. 



Comments . The attention and thinking ratings for tnis class 
were almost Identical to those the students gave for Topic 1: 
2.31 and 2.87. respectively. The difficulty rating changed fron 
3.42 to 4.32. While the interest rating changed fron 2.69 to 
2.52. The blood laboratory was. then, easier but nore interest- 
ing than the mitosis lab had been. The decrease in perceived 
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difficulty most likely stems from the fact tnat students were 
familiar with the procedures they were employing. Higher Inter- 
est probably Is due to the fact. that students were learning 
information about their own blood. 

Teacher 10. In this class, the Student CJass Survey was 
completed on Uay 7 of the nine day long second topic. On this 
day, the students took a brief test on human systems, and then 
spent the remainder of the period in a laboratory, rotating 
through nine activity stations on human systems. The class 
ranked sixth in attention (2.28), third in thinking (2.20), ninth 
in difficulty (3.84) and first in interest (1.84). The Duncan 
range tests placed this class significantly higher in interest 
than the classes of Teachers 7 and 9, as easier than the class of 
Teacher 1, as involving more thinking than the class of Teacher 
7, and as not statistically distinct from the others in levels of 
student attention. , 



The laboratory stations/were concerned with the human 
skeletal, digestive, .and cflkulatory «systems. The last station 
was for blood typing. The observer noted that most of the stu- 
dents at one station were "off task and just fooling around." 
The teacher was unable to monitor the activities, since he was 
working at the blood-typing station, piercing fingers for those 
students who needed help. (The observer remarked that this was 
unusual; that Teacher 10 usually monitored 1n both seatwork and 
laboratory situations.) The students began to move from station 
to station without waiting for the teacher's directions to do so. 

Sixty-eight percent of the students referred to one or 
another of the systems of the body when describing for the Survey 
what Teacher 10 wanted them to remember. Their descriptions were 
frequently vague (e. g., "He wanted' us to learn the systems of a 
human body," and "About the jobs of the different systems"). One 
student explained the lesson In these terms: "There wasn't one 
idea I don't think. 1 think there were alot of things he wanted 
its to remember. I thl nk our acti vi tie s main purpose was for a 
study helper." All but three of the students (12 percent) found 
connections between the lesson and previous work, but seven 
students (28 percent) did not know what they would be doing whten 
their science class next met. 



Comments . The- students rated this activity as interesting 
and easy. This was the first time during either of the observed 
topics that the teacher used a rotating station s tructure--wi tn 
multiple activities during a single pe'riod — and this in Itself 
may have caught student Interest. The observer noted that stud- 
ent engagement was fairly low, a-nd this is reflected In the 
students own ratings of their attention: the mean rating was 
2.28, which placed, this class sixth among the eleven. 
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Conclusions 



He have attempted in this chapter to use students' percep- 
tions of their classes In order to Identity kinds of academic 
activities and tasks which are likely to facilitate notlvatlon 
and achievement In Intermediate life science classes. We have 
described several academic tasks that were associated with 
greater or lesser student thought and attention, difficulty and 
Interest. In Topic 1, Teacher 6 presented his students with 
routine and procedural activities; students described the day as 
very easy and uninteresting. Teacher 9's laboratory functioned 
smoothly; however, hi* students reported little Interest, little 
thought, and little Attention. The relatively low level of stud- 
ent Involvement, the use of pre-prepared slides, the fact that 
the students had already taken a test on mitosis, and, perhaps, 
the subject of mitosis itself, probably contributed to the stfud- 
ents assigning low ratings to the class. 

Teacher 8 would not perhaps be considered a gdod teacher by 
those who value discipline and a classroom which runs without 
hitches. The laboratory work he assigned his students In Topic 
1, however, had an air of discovery and excitement to It. Nor 
was this restricted to the particular day our questionnaire was 
given; Teacher «\ students were Involved throughout Topic 1 In 
their own individual projects and experiments. Students reported 
that they found their work with this teacher Interesting,, chal- 
lenging and that they were thinking and attending over 75 percent 
of the time. 

* 

Teachers 10 and 11 were rated by their students In an almost 
opposite manner. Teacher 10 employed tradl tonal recitation and 
demonstration, 1 ncfuorng forms of student participation (observ- 
ing phenotypic variations! which the students evidently enjoyed. 
Teacher 11 assigned tedious routine seatwork to her students, 
which they found relatively hard but dull. 

If Topic 2, Teacher 7's use of mostly routine and low-level 
activities lost students' attention and Interest, despite the 
'review game.' Although the game motivated students, It did so 
in a manner which Interfered with rather than fostering academic 
goals. Students became so concerned with getting to the front of 
the classroom that they were distracted from the need to come up 
with correct answers. Teacher 9 ran a fairly familiar labora- 
tory, as in Topic 1, but student Interest was a little higher 
this time, probably because the subject matter of human blood had 
more personal relevance than did the phases of mitosis. Teacher 
10 captured student Interest, but at the cost of engaging them in 
activities (the nine-station laboratory) where they were engaged 
for very brief periods, and where they found the work easy.* 

Teacher 4's was the class rated consistently high on all 
tour items. This teacher had an assertive approach to recita- 
tion, including questi on-and-answer segments. She Introduced new 
material at a rapid rate and expected that students could deal 
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with it. Thus, Teacher 4*s class was perceived as difficult and 
challenging by the students but at the same tine as holding their 
interest and attention. Research on the correlates of successful 
teaching has shown that rapidly paced presentation is associated 
with higher student achievement in reading and mathematics, and 
it is possible that a similar approach may work for science 
(Fisher et aj., 1980; Rosenshlne, 1976). 

The results from the Student Class Survey, both from Topit 1 
and Topic 2, suggest that students are Interested and engaged 
when they are assigned work requiring active Involvement. Merely 
structuring the classroom so that they are permitted such in- 
volvement Is not enough, as Teacher 10's class Illustrates. In 
the examples we have discussed, it appears that students must 
either be held to their work (e.g.. Teacher 4) or motivated by an 
enthusiastic and personally Involved Instructor (e.g.. Teacher 
9). What these examples also point out is that the same class 
activity can be more or less successful (as perceived by stud- 
ents) depending on the more detailed features of the academic 
work which students are assigned. Specifically, this chapter has 
included descriptions of recitation that were more and less- 
successful and descriptions of laboratories that were more and 
less successful. This suggests, contrary tb some rhetoric, that 
there Is nothing Inherently more Interesting about doing a lab 
than sitting through a recitation. Even recitation can be a . .-£1 
powerful tool for getting students Involved cognltlvely and motf^ 
vationally. The position of another common activity, seatwork, 
is less clear. Both selected examples of this activity (Teachers 
6 and 11 1n Topic 1) were rated relatively unfavorably by stud- 
ents. It Is difficulty to say whether this Is Inherent In seat- 
work or whether It was due to the low cognitive orientation of 
the seatwork (e.g., copying answers out of the book) that was 
observed throughout all sample classes (see Chapter 4). 

The conclusions of this chapter must' be qualified by stating 
that It is unclear to what extent student responses to the Stu- 
dent Class Survey were affected b^ daily fluctuations In teach- 
ers* activities and tasks. It may^be the case that their respon- 
ses were sensitive to these fluctuations, and, thus, these re- 
sponses may not reflect their average perceptions of their clas- 
ses. Furthermore, It Is not^ clear horn these perceptions may have 
influenced students* long-term motivation and learning In science. 

Nonetheless, we feel that the Student Class Survey fias 
demonstrated its usefulness for examining specific class periods 
of instruction. It shows a sensitivity to differences among' 
classes, as well as showing reasonable consistency among students 
within each class. Our future refinements of the SCS and the 
techniques for Its use wiJl probably include requesting students 
to focus on specific activities during a class period, rather 
than on the period as a whole. ^ 

We have seen that students respond positively to academic 
activities whifch involve resource use: laboratory assignments and 
teacher recitation. They apparently find academic tasks, like ' 
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seatwork. where they rfust produce a product, considerably less 

rel'cViat .mUh 6 " 15 k 91 ,? P0Sttlve re > orts <" here -Posi tive- leans 
[Ail! $ ? H 1 C \?! bel1eve *™ Hkely to lead to Increased 
t* fc i;i!!2;\2 B l1 / e ! c1 ? nce > ^out activities which are Intended 
to prepare then for tasks where products will be produced" but 
negative reports about those tasks tiiesselves. uoucea » Du * 

. „. , f V s not altogether clear whether this 1-sa result of^HrT 

1^-oJ'tn -EL if.Jf te y dant * a2ards of aradlng and accountabll- 
IHinnld ?J! P ar J 1cul * r nature of the tasks .these terchers 
tlialt J5 e ana1 J $1 f *f assigned tasks In Chapter Four lends 
2?I?£!i t0 th « "cond of these possibilities: »ost tasks werlof 
«1n1«al cog/iUlve co»plex1ty. and contained little which sight 
challenge and stimulate the students. 
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CHAPTER MIME 
TARGET STUDENT INTERVIEWS 




Interviews were conducted with Individual target students at 
the end of each of the two topics. These Interviews servetl to 
elicit students' perceptions of the past week** lessons, their 
understanding of the lesson material, and their response to the 
entire semester's lessons. In this chapter we focus on the 
activities that target students Indicated were most Interesting, 
and In which they reported they had learned the most, both for 
the current topic and for the Isenester as a whole. The target 
students responses to our interviews provide further Information 
on the kind of activities most likely to foster achievement and 
motivation 1n life science. They provide more detail than the 
Student Class Survey, though, of course, the sample size Is 
smaller. 



Procedures and the Instrument 



Each Interview was conducted after school, In an office, or 
classroom. J)No other students or adults were present, and the 
student was guaranteed confidentiality of his or her remarks. 
The Interview was audlotaped, with the student's permission, the 
audiotape of the Interview was transcribed. 

Target students were selected to represent a range of , 
achievement levels, balanced for student gender, six students 
were recruited as targets In each class: three of each sex at 
each of three achievement levels (low, m1dd.le and high), deter- 
mined from their pretest life science achievement scores. After 
potential students were Identified by their test scores, their 
parents were contacted by mall and asked for permission for their 
child to be Interviewed. The target students were assigned 
identification letters which * sped fled their gender and ability 
level: In each class^ Student A Is the high ability female, , 
Student B the middle abtHty female, Student C the low ability 
female, Student D the high ability male, Student E the middle 
ability male, and Student F the low ability male. 

The Interviewer worked with a ten-page Interview schedule, 
which listed fourteen distinct sets of questions, together with 
three items the Interviewer completed In summary evaluation. The 
schedule served to ensure that no area of questioning was omit- 
ted, and also Included two five-point rating scales which were 
shown to the student during the course of the interview. It also 
provided the Interviewer with a format to record summary inform- 
ation on tfie student's replies. The Interviewer was free to move 
within the ^structure of the schedule, however — that fs, to 
probe and rephrase questions as deemed necessary. The for* of 
the interview schedule differed for Topics l and 2. The differ- 
ences mainly concerned the manner in which the student's memory 
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was jogged at the start of the interview, and the foru that 
probing took on the reasons an activity was interesting. Copies 
of both the interview schedules appear in Section Nine of Appen- 
dix A. 

The InterYfewer began with an Introductory statesent orient- 
ing the student to the purpose of the interview, and then brought 
out a Lesson Summary Chart, which presented in graphic form the' 
classroom activities which had taken place during the past five 
class days. For the Topic 1 interview, the interviewer then wen't 
through the activities, day by day. to ensure that the student 
remembered each of the*.- For the. Tapic 2 interview, the student 
was asked to describe what had happened in class day by day.,. 
This introductory section was ended by checking the student's 
memory with a brief question about one of the days. If the _' 
student showed evidence of lack of memory, the interviewer con- 
tinued to probe, trying to build up the* student's recollection of 
the week's activities. 

The next section of the Interview dealt with the student's 
perceptions of the past week. Eight questions were asked of the 
student in this section, focussing first on what activity had 
been the most interesting, wha't aspects had made 1$ interesting, 
and which of these was most Important in ma king It sovrThe 
student was asked to rate "exactly how Interesting [It] was." 
Questioning continued concerning whether learning had occurred 
during this activity, and when during the week the most learning 
had occurred. The student was then asked to rate "exactly how 
much you learned." The last question of this section asked 
whether what had been done during the week was similar or differ- 
ent to what was usually done. 

The third section concerned understanding of the past week's 
material. The student was asked first to describe one of the 
week's activites where the teacher had explained science content, 
and then an activity — if any — where the teacher had engaged 
in relating behavior. These activities had previously been iden- 
tified by the 1 irtntolewer. " 

The fourth section of the 1nterview*concerned the student's 
reactions to the -whole semester's lessons. The format of ques- 
tioning paralleled that of the first section. Four questions 
were asked: Which day had been the most Interesting, and what 
aspects had made it so. which of these aspects was most important 
in making it-Interesting, ud f 1 na 1 LjM^wha t would the student do 
if he or she were the teacher, and Wanted to teach a science 
class that students would find interesting? 

After the interview was over, the interviewer made summary 
five-point ratings of the student's understanding of the explain- 
ing activity and of. the relating activity, and a three-point 
rating of the quality of the interview. 
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Results 



th- n llu< p urp0$es of data-reduction, and to tie this chapter to 
the previous ones, especially Chapter Eight, le shall consider In 
detail here only target student responses concerning those teach- 

lllii 2f V S^}XJu!K f fT deta1lcd study 1n Ch **> Ur E1 « ht on the . 
Si!!*?! I I ? tudent Class $ur*ey ratings. It will be recalled 
that for Topic 1 these were the classes of Teachers 6, 8, 9, 10 

chfnii: !? t,!° r TOpU 2 ' tne clas ** s of Teachers 4, 7. 9 and 10. 
Chapter Eight was concerned with the way all the students in the 
class perceived the particular activities of the survey day. - 

JlllmZ !?} er 4 e< ?f* nes th * 0UP tar 9 et ""dents picked Inter-) 
estlng and significant activities from an entire week of the 
topic, and fro* the semester as a whole. We focus on the stu- 
dents selection of activities from the wee* of the topic which 

ll?*~?i:* U W U Wh1Ch lc * rn1n $ occurred, and of an «ct?v- 
Atitn w t i e .f? t1re s «"«*ter which they had found the most inter- 
esting. »e also examine their responses to the question con- 

UZ*1I2 W i ,a A < they . W< l ,jl€l d0 1f they " erc a science teacher. At 
»n fiJ ^I«I5 !* C w ap ! er 1 e exa » 1oe numerically the responses from 
all 66 target students, from the classes of all 11 teachers. 

Topic *1 



< T ! a S her A~ 0n sev * ral <*«ys during Topic 1, Teacher 9 

^ conducted a laboratory on single-celled organises, and all the 
target students referred to this when naming the activity they . 
had found the Most interesting. Different students name-dif- 
ferent organisms: two Mentioned the euglena. two the amoeba, one 

JJf £! r 5 B ~£ 1ll,B an . d °. ne J he volVo *- : ^ 1s noteworthy that none of 
the students named the laboratory which Teacher 9 Introduced on 
the day the Student Class Survey was carried out: the Identific- 
ation of ktages of mitosis. This fact corroborates the low 
survey ra'tlngs which that laboratory received; 1t also Indicates 
that Teacher 9 did not always assign work which his students 
found dull. (At the same time, we shall report below that the 
target students found the protozoan laboratory an unusual event.) 

This protozoan lab received an average Interest rating from 
i5 e wi!I 9 ^ St ? d ! nts of f- 8 - Most of tncB aentioned the novelty 

\l he K K* d < t een Wh / n asked " hat nad Deen B0St Important in 
?fiJ 2 J f interesting. All six students said that they felt 
they had learned in the course of the laboratory work. 

When asked in which activity 1n the past week they had ) 
learmed the most, there was wore divergence of opinion. Three / 

i^?uI!f S K a9 !i n I* 816 ? tne P r ? tozo *n lab. while two others named a 
I t i ! by the teacher on the structure of a leaf, where Teacher 
9 had drawn a cross-sec ti#nal diagram of the leaf and explained 
• it* micro-structure. Th^slxth student talked in genei-al of the 
teachers lecturing as resulting in the nost learning. The 
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average learning rating was 4.0. 



* 



ft 



Asked which activity during the first semester had been 
most interesting, the students showed diverse views. Four sti_ 
dents each named a separate laboratory activity: litmus testing 
for alkali and acids; generating hydrogen gas (and then exploding 
iti); making models of atomic structures; and the protozoan lab. 
The remaining two students identified class presentations on the 
skeletal system and mitosis respectively. 

in answer to the question concerning what they would do if 
they were a teacher, all six students mentioned laboratory work 
and demonstrations. Four of them seemed to feel that they would 
employ laboratory work exclusively; one said he would have 
"bizarre experiments with strange results." The other two stu- 
dents saw more importance in a balance of forms of presentation. 
Student A, for example, repl led in the following terms: 

I wouldn't lecture them because I don't like being lectured. 
I guess that's all. I don't know. Because I know lecturing 
is boring. The class, they just kind^re sit there. ' 

WHAT SORT OF THINGS WOULD YOU HAVE TIE STUDENTS DO? 

Oh, l'd K like show 'em movies and youiknbw slides, and I'd 
explain to them, and I'd, show them, *ou • know, bones, real 
bones and how they work and stuff. "J > 

WHY DO YOU THINK YOU'D DO THAT? j , 

Because it would be interesting instead* of boring. It's not 
just lecturing them and telling them llwhjat it is instead of 
showing them. It's more interesting ill f you show people what 
things are instead of just telling thlem about it. 

Student B also had a complex view of what a science class should 
involve: 



WHAT SORTS OF THINGS WOULD YOU DO? 

t 

Oh boy. I always think about this . .1. Well, I would 
lecture as well as experi men ti ng < /£nV doing things. One 



thing that would be important to me is 

tur'e . 



OF? 



having a right mix- 



Of having labs and field trips if they 
lecturing and doing work out of a book 
discussions . . . well that would probajbly 
in a science class . . . Having the rig 
thi ng. 



Comments . These remarks suggest that 
problems keeping the students involved and 



re possible and 
or . . . and having 

be good, but not 
t amount of every- 



eacher 9 had some 
motivated. The mito 
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sis lab was an example of an activity which students- found dull ' 
25!*!i!! t 5 P#,t l , ! i l lt S* »<>t««°rtliy that the activities which 
students described as Interesting were generally laboratories 

?i™V\ h °? e 1n *? 1cn tney felt they had learned the mlttuSU*4 
also teacher recitation. We shall see thatthls pattern ho/dl 
generally across classes: students report finding labs mW 

HtVninV^L^i 0t , her a " de »* c activities, while they repCrt 
I ?7l n5 <n other activities, which were not nebe\- 
sari jy found Interesting. * ,v n 

Tether 8,, The five days of Teacher 8's first topic bj^gan 1 
c I; s ? Periods of teacher recitation a<nd seatwork X 
protozoa, their characteristics and types. On the third dak the 

Vlilll'JUlU 4 00 I nd1v1dU111 seatwork" and then the teacSe? hlS 
a brief question and answer period. On the *ext day the students 

2a!ter a$S T^M IWXt* exercise, observing protizJalS ponS- 
water. They finished this exercise on the last day. 

T1ve of the six target students In Teacher 8's class were fn 
agreement that the protozoan lab had *een the Boat Interesting 
^, t i Vl ! y r? f th ! f1r$t t0Dlc - Tne r eader will recall that th2 
ill *L ]***< J*"** <Z*5 ^strlbuted on the day of the protozoan 
lilt* *tui!«l S de " r1b etf1n so.e detail 1n r Chapter Eight. The 
sixth student. Student 0. chose Instead the teacher's present- 

filll S!!w >^ r l C H r1$t1 rl $ of P r <>tozoa that t«t place on the 
first day of the topic. The average Interest raffug was 4.5. 

ni a r/ S c?VV d . ent1 ! y thc * c t**1ty*when the most learning took 
tl* liA k fS w a1n * n A" ed ^e Protozoan lab. Student F Insis- 

ted that the lab and a fllmstrlp on protozoa were equally Impor- 
11 h. ; he 4 0t Jer students all selected the teacher's presentation 

Srft tnlle^^tl^^s SffW * Vera9e < 

4 

K«4«„ T Ifr! e of . t fe students named the protozoan laboratory as also 
b *l"l **« ■•»; Interesting activity of the semester. Two of the 
ftttwr three^ students named other) laboratories: Student A name* » 

■IS«i" ?tf5 t '. e ; a " ,1ni !! s 1 ! $ act1vn " 1th * nd •Uho.ut nutrient T 
sugar; student B nawed a lab on the action of light on plant 

JI?JJ? V.?i t ? d#B - t ° ref « r , red tP ■ Period of two t£ Wiree weeks on 
animal cells and organelles, and was unwilling to select a par- 
ticular activity from within ^hls pe>1od. • • par 

ri*c. Wh ?L de f C ; 1b l n9 no " tncy Would ru1i an interesting science 
c! w n ' studen ! s * ere appreciative of Teacher 8's methods. 
Student D remarked? tha t "Mr. Bradford always makes pretty good 
1? P !E J£ B V 5? C ^r S *u d ent E said. "Hell. I'd pretty much do 
comments? Bradford 1s do1n S and also made the following , 

DISCUSSING PROTOZOA AND NOTE-TAKING. YOU FELT fOU WERE 
LEARNING THE MOST. WHY WAS THAT? . ™ ERE 

well, because discussing, when Mr. Bradford talks, sometimes, - 
urn, he says something funny or something, so no one, or tf one 

* Q C * 



at my table, really, doesn't pay attention. And I always . 
listen to him and he always says that, kind of !1Re It's not 
important, you know? So you need to listen to hin, he says 
that in a neat way, and like when he was describing I 
don't think it was during thi s certain discussion -- put he 
was describing a protozoa and It was, somebody had just 
. fofcnd ft and It was huge, and he. says, "It just looks like 
it had an ominous look and all the others were waiting on 
him**. Really interesting to listen to him. 

Student A was also satisfied with the current organization of 
activities: ' 

i 

* 

I'd just have the kids 'do labs and things like Mr. Radford 
does with us, and... I don't know. 

WOULD YOU DO DIFFERENT KINDS OF LABS, OR MORE LABS, OR FEWER 
LABS? 

Just about -the same because we usually have one once a week 
• or .twice a week. 

YOU'D KEEP IT EXACTLY THE SANE AS NOW HE'S DOING IT? 

Yep. I think It's pretty good, the way he's doing It. 

Comments , The target students' remarks are very much In 
accord with the Student Class Survey results, where Teacher 8 
received high ratings for the four focal Items. The target 
students confirm that his classes combined interest with a chal- 
lenging level of difficulty. When asked what they would do If 
they were teacher, they tended to us^ Teacher 8 as a model or 
example of teaching practices they found admirable. 

» : - «•'••■ ■ • * 

•••..>•' '* ■ 

- - Most of. the students again found laboratory assignments most 
interesting, both during the i topic and for the semester as a 
whole, while most learning was reported as occurring in teacher 
reeitiations and viewing a filmstrip. 

Teacher 10. Teacher 10 conducted two activities during 
Topic 1 which students referred to. The first was a presentation 
on inherited traits. (This activity was discussed in Chapter 
Eight; it was on the day of this presentation that the Student 
Cl.ass Survey was given.) The second activity was a 'Gene Monster 
PacKet': students were required to 'design* a monster, by speci- 
fying key genetic traits. They were then to mate it with another 
monster, and see what characteristics the offspring had, deter- 
mined by probabilities of inheritance and ^orai nance relation- 
ships. Thi*s package took several days for^the students to comp- 
lete. Topic 1 took a total of 13 days. In addition to the 
activities mentioned, the teacher gave several class recitations 
on cell division-, chrqmosomes and the phases of mitosis, the 
phases of jneiosls, and on geAetics vocabulary words. The stu- 
dents Saw films on X and Y chromosomes and on cell division. 
Xhey also read an article on. Barbara McClintock, in addition to 

i 

$.6 
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preparing for their end of unit test. 



Four target students Identified the teacher's presentation 
on traits as .the nost interesting activity of Topic 1 (giving it 
an average rating of 4.6), while the other two, Students 0 and E, 
identified the Gene Monster Packet (rating it an average of 4.0). 
All six students said they had learned fron the activity they 



Asked In which activity they had learned the aost during the 
topic, the students disagreed. Two, Students C and E, again 
Mentioned the traits presentation. Student A named the Gene 
Monster Packet. Two- students naned a vocabulary* word task. Stu- 
dent F naned a fila on X and Y chromosomes. Student A explained 
her choice In. the following way: 

WHEN DID YOU FEEL YOU WERE LEARNING THE MOST? 

Actually, I have to say the gene aonster, but It doesn't 
seen like I'd be learning auch, but see I always 
thought . , . like at first I always thought ... I 
aean everything's pretty new to ae, but like the big-B 
llttle-B, big-B big-B? I would have never expected to have 
a blue-eyed kid f roa big-B llttle-B, big-B big-B. When I 
was first presented with the thing I thought that If on,e 
parent had brown eyes, forget blue-eyed ktds, you know? So 
P learned a little nore about the chances and that, you 
know. I always wondered why soae kids look exactly like 
their parents and soae are just totally different/ Now I 
know because I've seen soae of our gene Boosters. You have 
a whoTn line of purplish-grey hair and then you get a baldy 
with no) warning. So I think" that's probably the aost learn- 
ing p*/t of that week. This-week was kind of a fun week, 
actually. 

The target students assigned an average learning rating of 4.3 to 
the various activities they had naned. 

Asked which activity during the semester had been the nost 
interesting, four of the students agreed that their first Micro- 
scope laboratory won the award. They had examined cell s fron a 
layer of onion skin, and cells scraped fron tne inside of the 
cheek. Student F recalled the occasion, they had made hydrogen 
*as, then trapped It in soap bubbles and exploded then. Student 
A responded that the nost interesting activity had been one she 
remembered as 'Planet X.' Teacher 10 had presented the students 
with, a nysterious material, which he told then was the surface 
natter of Planet X. The naterlal was a liquid when undisturbed, 
but while squeezed it would turn solid (unknown to the students, 
it was a solution of cornstarch in water). The students' task 
was to nake observations of the material's properties and thereby 
deduce its composition.* 



Student A told the interviewer why this activity had been 
so interesting for her: 



named . 
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It was weird because it was like something fun to do. It 
' was like he was giving us a break, but we weren't, we were 
still learning stuff at the same tine. It's kind of 
subconscious; we weren't learning on purpose, we just did 
it. That sounds weird doesn't ft? I mean he knew what it 
[the constarch solution] was, but we were thinking, "oh 
good." But actually we Tlid learn something, and that was 
kind of neat — the way he got us to learn and we didn't 
know it. 

Several students echoed Student A's appreciative comments on 
Teacher. 10's teaching when they were asked what they would do if 
they were teacher. Student £ replied "give them a lot of fun % 
packets. I'd "probably do similar to what Mr? Bentley does, 
because that's the best class I have, that I like the best." 
Student D said much the same. Students F and B both Insisted 
that- they would have laboratories. Student F justified this: 

WHY WOULD JOU DO A LOJ OF LABS AND EXPERIMENTS? 

Well, because I think* that whren you do like a lab or an 
experiment, that the kids can see It happening. They'd 
- think more about It, a-rid they remember 1,t more. 

Student B also 'valued laboratory work: y 

Oh, I'd use a lot of the time for labs^ Because I think 
it's important learning about the things first and then 
after you've -learned them then you get to do^llttle projects 
with It and I'd like to do little demonstrations and then 
I'd go "Mere's -some equipment,- be sure you use It wisely," 
and let them learn about It. Like I'd walk around the class 
and say "Yes, may I help you" and stuff like that. But labs . 
are really Important. Because you learn. Like, I never knew 
about microns. I never knew about microns until we did that, 
lab about them. 
i. * 

Comments . Teacher 10 got high ratings for attention, think- 
ing and interest in the Topic 1 Student Class Survey, but lower 
ratings for the difficulty of the teacher-led recitation and 
review which took place that day. The target students seemed to 
feel that the teacher did a good jpb In general, assigning Inter- 
esting laboratories and giving Informative lectures. They refer- 
red to his instructional practices when describing the way they 
themselves would teach. Unlike the target students who described 
the .classes of Teachers 8 and 9, these students Identified a 
teacher recitation as being the most Interesting activity Of the 
topic, though the activities selected from the whole semester 
tended to be labs. 

Teacher II. The first topic focussed on forms of 
- environmental milieu. This six-day topic mixed reading and 
questioning segments on tundra, deserts, grasslands and forests, 
with written seatwork and audiovisual presentations. Of the. five 
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target students interviewed, four Identified as the most inter- 
ffiJ^ 9 t aCt Vlty . one on thc th1rd da *« * her « the students tSok 

Itrnlrln ? 1VC fJ ar K aCt ! r1S , t1CS of environments the? had 

garnered from the book and then call on fellow student volunteers 

llJll ■1.2? C ° rreCt env1ron »ent. The fifth student (Student 0) 
named working on a study sheet as the most interesting activity 
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The students picked a number of aspects of the week's work 

the most. Student C said that all the class discussions during 
2^» p,C we TV qually Important in this respect; two named 

lttt Xw°Jf t ?l!2 r t it ? dy $ r h f etS; tW0 -entloned the review on the 
last day of the topic. The average learning rating given was 

vitv l* r ?L° f th€ * tMde ? ts said that the most interesting actl- 

larletv of ^A'i b ,? n When they u$ed -'croscopes to view 
U I. . ffcroscopfc Structures: onion skin. salt, pepper 

5?2» S i!J r 9r * 1nS ' The fourth < stude "t *> named the clasi qies- 

I sal iKSVIii 'It**!! 00 types 0f land ' and the CSt222.t 
intitit^i- *1L * he time s P ent learnlng.about the body had been 
s?Jod out" " a$ ■■■'«"«»• t0 P^k » single activity that 

Asked how they would teach an Interesting class, v the stu- 

f25; u J?!J! d c ?" ten * " 1th tfc. way Teacher 11 oVgantzid her 
instruction. Two students Students B and E) explicitly said 

fo^Yb^t tLVt 5 r He V*' 1 ?, tudent E — t on to describe Jfeit he 
round best about Teacher ll's class: 

"i/""* b A st th , 1ng 1s * hen we dol,,t «ess arouiwi and we 
get right to the point and do our work, and if we have'extra 

a1 It tl We re i d " ore fro " the text or ^ go ahead and we 
do the other work and understand what happens because you 
know the questions that we have, she can answer them for us. 
She doesn t just push us away and say, well I can't do this 
that U * Se 10 90 put on " y Bake-up or something like 

Comments. The target students* comment? differed somewhat 
SurLu fh Ure u° f T f acner 11 one obtains from the Student Class 
a ? y l There, her class was rated as low on attention, thlnklna 

*?* of t ?K I h.5"VJ? 1 ' tf. The maln actlvl?; In til 9 

day of the Student Class Survey was seatwork, and this activity 
was not representative of the topic as a whole. The most fre- 

bWd E P !h! V C Vk ¥1 V dUMnS the t0p1c was teacher recitation 
Da^sed on the textbook. 

ac , , T h he students referred to their teacher's practices when 

a ^?n„»*«/ h H ey /' 0ul T d te . ach a , c,as$ - Ther e no laboratory 
assignment during Teacher ll's first topic, and the students 

itrll V*\ Hety .° f « t1 ^t1ms as most -interesting for the topic. 
Three of them, however, named labs as tlie most interesting 

, ft: *• 
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activity of the semester. The activities in which, learning was 
seen as greatest were a mixture of teacher recitation and seat- 
work . ' * 

Teacher 6. The eight-day topic concerned baclerla and 
viruses. Teacher recitations occurred on four days, intermingled 
with seatwork on study guides taken from the text, note-taking, 
and the copying of diagrams of the nitrogen cycle and of bac- 
terial shapes. The students were assigned a laboratory activity 
of viewing bacterial colonies and estimating their population 
size. They also viewed a videotape and took a unit test. 

The target students in Teacher 6's class all felt that the * 
Topic 1 week had -been different from their previous work: they 
had taken more notes, seen movies, and done laboratory work. 
Asked which of the week's activities was most interesting, five 
of the students named* the 1 aboratory' on cells, and the sixth 
picked a movie oil bacteria that included a presentation on 
Pasteur. The average interest rating was 4.3. 

turning their attention to the occasion when they felt they 
had learned the most, the students mentioned a variety of activ- 
ities: taking notes from the teacher's board work; taking the 
unit test; working with the study guide; and Teacher 6's recita- 
tion on the nitregen cycle. The average rating here was 4.0. 

The activities the students picked as the most interesting 
in the entire semester were again varied. Three students picked 
a laboratory, and two of these agreed that it had been their 
first microscope practicum. Two .others. Students B and F, talked 
of a presentation students had given, while Student C claimed 
that no one <tay stood out In her mind. 

Hypothesizing about what the^Apuld do if thqy were teacher, 
all six students mentioned laborat^m work, though ^ase were more 
specific than others. Student F sailft he would "do thlKsame as 
Mr. Jenkins," while Student t proposed that students do "labs, 
take notes a little, [and] use the .books a little," explaining 
that "you can learn more if you do stuff yourself." 
♦ » 

Comments . The target students were more appreciative of 
their teacher than the Student Class Survey ratings would lead 
one to expect. In the Survey, Teacher 6*s class- was rated low on 
the four items of focal interest (see Chapter Eight.) The class 
was rated as boring, though the target students' responses sug- 
gest that the teacher actually went out of his way to try to 
provide interesting activities for this topic, perhaps because of 
the observer's presence. 

Labora tories^were the activity most frequently picked as 
most interesting, while recitation, seatwork and test-taking were 
all named as being occasions of the most learning. 
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entitTff^Aitl l S / e ; Cher - Spe T Rt el9ht da¥s teaching a topic 
inltlltiil/fV 1 * and c chat, 9«v Teacher recitation was the major 
instructional form. Studen ts fdld classwork and homework on p«» 

Pit £21 t1 C v1 tt nd A? ch «V*er1st1cs. Sir 

rit senstlvlty.- and took an end-of-unit test. * 

Vh- ta /96t students— Students C and F— did not appear for 

views w^nV s A^ 0U : J tta f0r To,,1c 2 are dra " n ^oi P four Inter- 
week t*/Vl thl ed .^w at * as " ost interesting during the past 
*™' 5"° of tne students. Students 6 and A. named the teacher's 

tlonshlp between phenotype and genotype. Last. Student D named 
?Ilcul!t S i^ e ^!!i C 5 tr * ave *"« class - drawing* Puinett squared and 
aetf«!t«l! 9 .S henotype ratios. The four students gave these 
activities an average Interest rating of 4.2. 

l«.r.fl! , i!ri/fi t1Vlt, V W6re na " ed aS tBe 0neS Wh « r « the BOSt 

!L!SS f laCe ' Two students named th*\ lecture on pheno- 
types and 4fao types-, and one the lecture onlilosls The fourth 

!!e;e d was e 4 , : U 7? nett > ro "'«*- ^""Ji learning llu£ 

fr-nn liL^ f J he **S* et students, Students A and B, Identified a 
frog dissection laboratory as the most Interesting activity of 
the semester. Student E recalled observing ■Icro'rm I.J under 

h«th tl k i d J 1 ?* "? u} * d0 1f tney were a science teacher' 

said- * *" StUd * nt B Ben t1oned dissecting. Student £ 

" onL« a A S e isT y ^ Week /K and i' d -«Pl^n to the class the assl- 
f";?"^- 1 d « 1ve V e class no " e> ' ork »ost nights, because I 
teelUke when you have homework, and you do It. then you 

no a t rn a if°t r h e ; n It S you're y ho«e. becausJ you're 

not all thinking about school and stuff, and you're more. 

c *\*: 1 d 9 1ve the class a test on each unit, and 1fd be 

tfelA* Vrl sJIh? nS ek and a half l0 "S. I'd do most of the 
things Mrs. Stahl ddes. She's a pretty good teacher." 

Student A responded to the question by saying: 

I don't think I'd use the book hardly at all . I lust 

^o , t H th I fn i^ tHat U ' S as interesting y to read It. Eve'n > 
though^! Hke to read. I think i.fs a lot more interesting 
tohave somebody explain it to you . . . Mrs. StahTtried 
?ni aSaiVI d1f I er ? nt thin 9S on us. and so I think I'd try 
thing d1fferent tM °9 s - Ju$ t don't keep doing the same 

Comments. These target students' remarks seem to reflect 
the way Teacher 4 was rated in the Student Class Survey. There. 
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her class was rated high- throughout, on attention, thinking, 
difficulty and Interest. The target students gave this teacher 
unusually high ratings for learning: an average of 4.7. 

Going against the norm, Teacher 4's target students named 
teacher recitations and seatwork as the most Interesting activ- 
ities. Unlike other classes, the sane topic activities were 
identified as cost interesting and as the occasions of most 
learning. This suggests that Teacher 4 was able to Invest activ- 
ities not often amenable, to Interesting content with an unusual 
degree of elan. 

Teacher 7^ The topic concerned heredity and genetics, and 
took place over nine days of instruction. There was less use of 
laboratory activities than In this teacher's first-topic; teacher 
recitations took place on most of the days. Students also did 
seatwork consisting of worksheets,, learning vocabulary, and writ- 
ing rn their journals. There was a test at the end of the 
unit, with a review game the day before. (This review game was 
•described In Chapter Eight.) 

Only four target students (Students A, D, E and F) were 
interviewed at the end of Teacher 7's second topic. Three of the 
four said that the most interesting activity during the week had 
been a presentation by the teacher on twins, by way of intro- 
ducing heredity and genetic variation. The fourth student, Stu- 
dent 0, named the review gane which took place on the last day of 
the topic. These two activities received an average rating on 
interest of 4. 3< 

Identifying the activity which occasioned most learning, the 
students differed. Student E named a teacher recitation on ONA 
and chromosomes. Student A a test for color blindness the stu- 
dents had carried out, Student F named the review game,, and 
Student D was able to pick no specific activity from the topic. 
They assigned an average learning rating of 4.0. * 

Turning to the activity which had been most interesting 
during the entire semester* the student's responses showed an 
unusual pattern. Two students were able to name activities: 
Student E a film on techniques of meat preservation, and Student 
F a lab where animal specimens were identified and classified. 
But the remaining two target students were unable to identify any 
activity from the entire semester which struck then as memorably 
interesting. Student A replied: 

I don't know. 

ANYTHING STAND OUT? A LAB OR A DISCUSSION OR A FILM, OK 
SOMETHING? 

Un huh [.negative]. 

NOT MUCH INTERESTING? HOW INTERESTED ARE YOU IN SCIENCE? 



I don't know. It's not ay best sub ject. 
^tudent F responded to the Interviewer in a slailar Banner: 

^?Ej£SmG E ?o E ?oS? ¥S WHERE Y ° U DI ° S0M£THING THAT WAS REAL 

*?L n l A iV f k / 0W :V, he just ■•»tly... when other people are 
around we do fun things, but usually we just study. We've 
done soae things. Like, we've had labs and stuff! 

' DO YOU REMEMBER AMY OF THE LABS THAT HERE GOOD? ( 

r . 

tn n?; k thf « U rJV * tuden , ts responses, ftrticularly when asked 
IS.? t ^ e "°, s l interesting activity of the semester, suggest 

iJteVes^an" ItSL^'rV * "Pturlng VlV students' 

interest and attention. The students reported that the tonic had 
been unusual In having recltatlonC and laboratory wo™' ™?e J 
suror UUVW «r' d f1 " d - «»9»9ed In se.t.ork. Sot \ 

iZ P ii.\ ? i' th V< n " e(l tne r ee<t«t<oh and the heredity name as » 
iJv !f LI'!.'.!! 1 '! " t,v,tfes occurred. The Inabl" 

.cti.it. r Jht " Ude ". tS t0 re "" m Particularly Interesting 

on th l e ^^r, il? In l he $econd top1c ' Te «cher 9 spent five days 

cirlu^t 12 li^7 ?lt e * \ nd Mood He lectured on the 

clrcu-latlon of bfood through the heart, held a review on this 
material the next day. had students take an oral exaa and then 

VLW * • J ^ tben t00k part 1n a Dlood-saear laboratory, which was 
a?LX^V r , e :l CW c° f . bl00d ^<M./ On the Usidiy (which wll 
also the day of theStudent Class Sufvey). students took part 1n 

rhesus "factor 9 Ub0rator *' > Mc * Allowed by a lec?ir? on iEe 

One of the target students was absent on the day of the 
tvo1°na l^t^ the °ther five students all na*ed this blood- 
typing lab as tfce most interesting activity of the week and 

: ee s ; ffl t ^» •Vi° naaed U a$ the " 0$t *«teresi?ng Set Uity of 

hid u:::x^roi'iL r * u * an averase of 4 - 3 - and •» ^ 

However, when asked when they had learned the aost four of 

i, e .t« de /.V ,1* ne L the te ">« r '> '«ctur. on the ctr!Jl.iory 
system, and the other two named the flln they had seen on the 

Dresen^ed'io ttli V/l VJK^" r * "/* ne " <"'°r«t1on had been 
presented to them In both these activities, and gave ratings on 

i.VV.sV ° r 5 ,tfc t •»••••» for all the activities 



ERIC 



0 

ERIC 



0^ 

Asked to identify the most interesting activity of the 
semester, three students, as Mentioned, named the second lab, on 
blood-typing again. A fourth student named the teacher's lecture 
on the circulatory system. The remaining two students referred' 
to a laboratory where seeds were planted, and to a lecture on the 
parts of a flower. Describing the latter. Student E said that it 
had been interesting "because I- never knew. I just saw a flower 
as a flower. I never knew about leaves and I never knew about 
how it gets its food and how it reproduces and all that s*tuff." 

Students showed a certain concord in their discussion of the 
way they would run things if they were teacher. Fifoe of them 
stressed that they would have variety; "something d>i f f erent -every 
day" (Student E). Student B went into some detail: 

I'd do a lot more of class activities.. I remember last time 
when I said that. I still think it's got to be the right 
combination. You've got to have just the right amount of 
everything, and I've had teachers who have hit upon that, 
but obviously Mr. Ferber hasn't. I'm a lot of times turned 
off in his class and everything. 

OH, HHY7 

/'■•■' - ; 

Well, the only reason I pay attention at all is because 1 

/ like science and because I like getting good grades . . . 

you have to have -the right combination. 

< SO IT'S A DELICATE BALANCE BETWEEN EVERYTHING? 

Well not necessarily delicate. I don't think, it has to be 
perfect or anything. It's just ^ou don't want to have 
three-fourths of the time lecturing and one-fourth of the 
time tests. You know 'that's a very obviously oad combina- 
tion. The kids are going to be totally 'bleahh| . . . Now 
this is what a good experiment would be for your laboratory^ 
next year: let's find out what kids like to study. Li^ke our 
class really liked to study the sk-eletal system, circu- 
latory system . . . aahh! Atoms and things . . . bleahh! 

WHAT SORT OF ACTIVITIES WOULD YOU EMPHASIZE? 

Probably I would . . . discussions-. Because scienceAs a 
discussing matter. We never discuss, we just learn. Jobody 
knows for sure. Like there's a lot of controversial matters 
in science. It would be so fun to talk about them. "Why do 
you think this is true?" "Why do you now think this is 
< true?" Then do an experiment and find out . . . But we never 
do it. We do it in social studies, which is really neat. 

This articulate account of Teacher 9's way of teaching science 
was largely in agreement with what other students said. Student 
D noted that the week of Topic 2 was different from other weeks 
because they had done an "experiment" (the blood typing lab), and 
"fire haven't really done an experiment since; chemistry, and also 
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! M } ? n ourselve «- Host of the tine he just shows 1 1 o> a 
mode). This suggests the possibility that Teacher 9 put on a 
special show for the observer. 

Coaaents. On the Student Class Survey, Teacher 9's blood- 
clotting lab was rated low In attention, thinking and difficulty. 
It was, however, rated high (3rd overall) In Interest, and the 
target student responses .describe It In the saae way. It Is 
striking that students ciin report an activity oi being of great 
interest, yet as requisite little In the way of thought and 
attention. Four of the ftudents, asked why the lab had been 
Interesting, replied that Its ease was aTactor; three of then 
also said that doing well in the lab had Bade it Interesting.. 
Learning aJ>otft oneself was, however, the reason aost salient to 
students for the lab's interest. None of the students naaed the 
blood-clotting lab as the activity where most learning had taken 
place. 1 

- 4 

t Teacher 10^ Topic 2 dealt with the huaan skeletal and 
circulatory systems. After an introduction to all ten major 
body systens. Teacher *0 spent four days on the cloclrlatlon of the 
blood; He conducted recitations, and a fila was shown, with 
ho»uncul1 carrying out the various functions of the heart, -blood 
vessels and lungs. For homework. Teacher 10 had the students cut 
out a ditto of the. skeletal systea, assemble it. and label It. 
He also lectured on the skeletal systea. using a saall aodel 
skeleton called Huey. On the seventh day of the topic students 
foraed groups and rotated around the rooa to nine different 
activity stations. The remaining days involved reviewing and 
testing. _ . 3 

The parents of Student C requested that she be withdrawn 
froa target student status, so our data are Halted to interviews 
with five students. These students 1 responses In Topic 2 told a\ 
slallar story to those of the f1*st topic. A variety of activ-- K 
Itles were identified as the aost Interesting during the week. 
Two students, Students A and E, mentioned the fila. and two, 
Students B and D, the skeleton lecture. Student F naaed the 
skeleton ditto. All said they had learned, and gave the various 
activities an average Interest rating of 4.4. 

The saae activities were identified as those where the aost 
learning had occurred during the week. Student F naaed the 
skeleton di tto; Students D and E the fila, and Student A the 
skeleton lecture. Student B naaed a quiz the teacher had con- 
ducted on the circulatory systea. The average learning rating 
given these actl vl^es was again 4.4. 

Recalling the aost interesting activity in the course of the 
semester, all five students "named laboratory work. For three of 
them it was a day when they h)ad dissected a frog. A fourth. 
Student F, reca>1ed a related/ ac ti vi ty where students measured 
the length of a frog's leap, and calculated its ratio to the 
^nimal s length. Student A mentioned an occasion when students 
collected bacteria samples froa various locations around the 
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classroom -- the door handle, another Student's tongue -- and 
cultivated then on agar. 

Asked what they would do If they were teacher, several of 
the students Bade reference to their teacher. Student 0 said he 
would "explain things so that sjtudents would comprehend it, and, 
like, to mfcke it interesting at the sane time, like Mr. Bentley's 
Huey." Student £ replied "Well I'd do it kind of like Mr. bent- 
ley did." The -other students all mentioned a range of activi- 
ties: notes, dittoes, movies, field trips, quizzes and models. 
They talked as though. these were all activities they themselves 
had been assigned. 

Student A discussed the particular things which had gone on 
in the classroom during the topic which had helped her . understand 
and learn the material. While her comments are perhaps Indica- 
tive of unuslfc-lly percipient sel f-mohi tor { ing, we suspect that the 
other students woujd agree: 

"The quizzing was good. That helps you study, get some 
studying done\ in class. You try and think of the answer 
before the person he calls on tells the answer, and I was 
* trying to make mental notes of the things I needed to study. 
The lectures on the parts of the circulatory system I 
thought was funny. It stuck In my mind. The T-shirt he 
wore [showing the bones of the torso] helped because you 
could see it on him; then the way he told us to find it, 
like say feel the shoulder blade and stuff like that. And 
Huey was fun. (Laugh. ) w I liked Huey*, and he helped. If he 
would have just written on the board or just told us It 
wouldn't have sunk In. I do better with a visual aid, and' 
the skeleton helped a lot. The little extra things he added 
in about how you grow keeps It Interesting. I think to keep 
the attention of «fche class he kind of has to kind of say 
little Interesting things in between, and the shirt and Huey 
both helped a lot." 

Comments . The portraits of Teacher 10's instruction which we 
obtain from the target students and from the Student Claes Survey 
are similar in the two topics. If there is a common criticism of 
this teacher, it Is that the work he assigned was not dl f f 1 cu 1 1 
enough. This Is conveyed by the Student Class Survey ratings for 
both topics (the difficulty ranking was 9th on each topic), and 
by the target students' comments -- the movie on the flow of the 
blood, for example, was criticized for being interesting but 
childish. 



types of Activity Named by All Target Students 



Examination of the activities named by the target students 
in reply to our questions shows that they generally reported that 
laboratory assignments were the academic activities they found 
the most interesting. However, these were not the activities in 
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which they felt they had learned the most. Tables 9.1 and 9.2 
show in summary form the target students' responses to these 
questions in afl eleven classes, for Topic 1 and Topic 2, resp- 
ectively. For Topic 1, 40 of the Target Students (63 percent)" 
named laboratories as the Most interesting activity of the topic. 
However, only 13 (22 percent) said that a lab Had been the occa- 
sion of bos t learning. Nineteen students (32 percent) identified 
teacher recitations as the actlvi-ty where they had learned the 
most, and 14 (23 percent) identified seatwork. 

When these students reflected on interesting activities over 
the previous semester, the salience of laboratories was even more 
striking. Forty-six students (71 percent) named a laboratory, v 
while only 6 (9 percent) named recitation, and only 1 (2 percent 
named seatwork. 

At the end of Topic 2, 36 target students (62 percent) named 
a lab as the most Interesting activity of the semester, and only 
6 (10 percent) named teacher recitation. This pattern of res- 
ponse was similar to that at the end of Topic 1. In their 
reports of Topic 2 Itself, howewmr, only 21 students (34 percent) 
named a laboratory activity as tll^most Interesting, while 18 (30 
percent) named recitation. The lower emphasis here on the Inter- 
est of laboratory work Is accounted for by the mention of other 
kinds of activity — especially films (11 percent) — as being 
most Interesting. For example, although the target students 1n\ 
both Teacher 7 and Teacher 10's classes had lab work 1n Top"lc 2J 
none of them reported It as most Interesting. One possibility is 
that the targ#t students came to find different properties of 
academic activities of interest, but *h1s explanation Is coun- 
tered by the fact that they tended still to report labs as the 
most Interesting activities of the semester. A second explana- 
tion for the way students viewed the Second topic 1s that teach- 
ers made an effort to introduce other Interesting activities 
while their classes were being observed. "* 

In Topic 2, recitation and seatwork were ag'aln the two act- 
ivities regarded as occasioning most learning. Twenty students 
(34 percent) named recitation and 24 (41 percent) named seatwork, 
while only four (8 percent) named a lab activity. 

Ratings of ^nterest and Leaning 



Tables 9.1 and 9.2 also "show the average ratios' of interest 
and learning in each of the classes. That there is no great a_ 
variation among classes is not surprising when one recalls that 
we were asking the target students to rate activities which they 
had already selected as being "most Interesting," and as the 
occasion of "most learning." Two numbers stand out, however. 
Both Teacher 3 and Teacher 9 received unusually low ratings for 
interest in Topic 1 (3.7 and 3.8 respectively). The numbers for 
both these teachers picked up for the second topic, however. 
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Table 9.1 

Target Students' Responses for Topic 1 



v 



1 

TEACHER 


MOST INTEREST 
DURING TOPIC 


RATING 


Aa\a%afk«V a a* at a a a*a 

MOST LEARNING 
DURING TOPIC 


JVa A aft* m klA 

RATING 


MOST INTEREST 
IN SEMESTER 


"Vfat #%iift*f% • • a* #■> «% 

TEACHER USED 
AS MODEL 


1 


■ a a m % ■ 

Lab (4) 1 
Recitation (2) 


4.*6 


Lab MJ 
Film U) 
Homework (1) 
"All daVs" (1) 


4.2 


Lab (5) 
Ffrst week(l) 

i 


Yes 

(2) 




2 


Lab (3) 
Seatwork (I) 


4.3 


Seatwork\(5) 
Lab (1) \ 


4.0 


L*$> 12) 
Film (1) 
T demons t.(l) 
Other (2) 


Yes 
(1) 


3 „ 


a a # A fti 

Lab (4) 

J Recitation (1) 
Seatwork (1) 


3.7 


•a* . a a a. % 

Test rev1ew(3) 
Seatwork (2) 


\ 4.0 


• ^ ft. i 9 m \ 

Labi (5) 
Recltatl^nd) 


Yes 

(3) 


4 


a a t a* % 

Lab (5) 
Seatwork (1) 


4.7 


• «_ § am % 

Lab (2) 
Recitation (3) 
Video (1) 


4.2 


a ft- #W % 

Lab (5) 
Seatwork (1) 

\ 


a. ■ 

No 


— , 

5 


Lab (5) 
Seatwork (1) 


4.5 


• ft. # «% % 

Lab (3) 
Seatwork (2) 
Film (1) 


4.0 


a _ a. / as % 

Lab (5) 
Recltatlon(l) 


Yes 
(3) 


6 


a a # aa> % 

Lab (5) 
Film (1) 


4.3 


Note taking (Z) 
Test (1) 
Seatwork (1) 
Recitation (2) 


4.0 


Lab (3) V. 
Student (2) 
presentation 
Nothing (1) 


\ Yes 


7 


Lab (1) 

Recitation (2) 
Film (1) 


4.3 


Recitation (4) 


4.5 


a a a* ami ft. 

Lab (2) 
Field tr1p(2) 


Yes 
(I) 


■ i 

8 


Recitation (1) 
Lab (5) 

1 


4.5 


Lab (2) 

Recitation (4) 


4.5 


Topic (1)/ 
Lab (5) / 

■V w 


Yes 


r 


Lab C6) 

* • ; ;; 


3.8 


Lab (3) 

Recitation (3) 


4.0 


L«f> (4yJ 

R&c11#t1on(2) 


NO » 


10 


Recitation (4) 
Lab (2) 


4.4 


Recltatlop (2) 
Lab (1) 
Seatwork (2) 
Film (1) 


4.3 


Lab (6) 


Yes 


11 


Recitation (4) 
Seatwork (1) 


4.5 

1 


Recitation (1) 
Seatwork (2) 
Test Rev1ew{2) 


4.2 


Lab (3) 
Topic (1) 
Redtatlon(l) 


Yes 



9 
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1 Numbers 1n parentheses represent the number of target students 
giving each type of response. 
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, Table 3.2 
Target Students' Responses for Toptc 2 



TEACHER 



MOST INTEREST 
BURING TOPIC 



RATING 



MOST LEARNING"} RATING, 
DURING TOPIC 



MOST INTEREST 
IN SEMESTER 



TEACHER USED 
AS MODEL 



Lab (2)1^ 
Video (2) 
Seatwork (2) 



4.3 



Lab (1) 

Recltatlon(I) 
Seatwork J 4) 



4.0 



Lab (5) 
Science fair 

... (1) 



Yes, 
(1) 



Lab (6) 



4.3 



Lab (1) 
Test (1) 
Seatwork (4) 



4.2 



Lab (3) 
F11« (1) 
Test (1) 
Nothing (1) 



Yes c 
(1) 



Lab (2) 
Recitation (3) 
Test (1) . 



4.2 



Review (2) 
Recitation (4) 



4.7 



Lab (4) 
Science fajr 

. . ; (2) 



No 



Recitation (3) 
Seatwork (1) 



4.2 



Rec1tat1on(3) 
Seatwork (1) 



4.7 



Ub (3) 
Recltatfon(i) 



Yes 



Recitation (1) 
Guest speaker 
(4) 



4.2 



Recltatlon(l) 
Seatwork (3) 
Test (I) 



3.4 



Recltatlon(l) 
Lab (2) 
Speaker (2) 



Yes 
(3) 



Recitation* (2) 
Seatwork (1) 
Video (3) 



4.0 



Recltatlon(l) 
Seatwork (4) 
Dlscusslon(l) 



4.0 



Lab (3) 

Reel tatl on(2) 

fllw (1) 



Yes 
(1) 



7> 



Recitation (3) 
Game (1) 



4.3 



Ub (1) 
Red tatl on (1) 
Game (1) * 
Nothing (1) 



4.0 



F11« (1) . 
Ub (1) 
Nothing (2) 



No \ 



8 



Lab (3) 

Recitation (3) 



4.0 



Rec1tat1on(2) 
Seatwork (2) 
Lab (1) 



4.7 



Lab (3) 
Reports (1) 



Lab (5) 

Recitation (1) 



4.3 



Rec1tat1onf4) 
F1lw (2) 



4.5 



Lab' (4) 
Reel tatl on(2) 



No 



10 



Recitation (2) 
Film (2) 
Seatwork (1) 



4.4 



Rec1tat1on(2) 

11m (2) 
Seatwork (J) 



4.4 



Lab (5) 



Yes 



11 



Lab (3) 
Seatwork (2) 
Project (2) 



4.0 



$eatwork (5) 
Reel tatl on (1) 



4.0 



Lab (3) , 
Seatwork (2) 
Nothing (1) 



Yes 



1 Numbers- In parentheses represent the number of 
giving each type of response. 
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The Teacher as .Model 

• * A ■■ 

The 1-ast column of each table shows whether the target 
students,* w/ien asked what they would do if they were teacher, 
made' positive, reference to their teacher as a model of good 
teacn"1n§ practice.) The frequency with which they did this is 
encouraging:* 9 of the 11 teachers we're he 1 d up as models after 
Topic 1, and 7 of- the teachers after Topic 2. Teachers 3 and 7 
were refered t\> as models In* tfie first topic, but not the second. 
While Teacher 4 showed the opposite pattern. However, Teacher 9 
had the unfortunate position of being talked of negatively by thf 
target students in both Topic 1 and Topic 2. This result is in 
accor.d *ith the low interest rating for Topic 1 and the low 
interest ratings on the Student "CI ass Survey reported in the last 
chapter. ' v •-»■•"' 



Conclusions * 

It is instructive to compare the data from all three of our 
student perception instruments: the Ideas About Science Survey 
(Chapter Seven), the Student Class Survey (Chapter Eight), and 
the target student* interviews (this chapter). On all three 
instruments, particular teachers stood out as different In some 
way fr.om the rest. For example, Teacher 4 stood but as having 
unusual presence In class recitations that generated student 
interest and involvement. Teacher 9, in contrast, was viewed as 
tailing to provide a motivating atmosphere, despite his strongly 
academic orientation. 

Students' 'perceptions of different kinds of activities also 
showed substantial agreement across- the three Instruments. Anal- 
ysis of the SCS, showed that students gave higher ratings of 
interest, difficulty, thought and attention to class periods 
where they- had been engaged 1n resource activities — laboratories 
and teacher recitations — than to those which had been spent in 
seatwork and procedural tasks. The target students appeared to 
JtilXer^jLLlate.cetween laboratory activities (which they found 
most interesting) on the one hand, and recitation and seatwork 
(where they reported the most learning occurred) on the other. 
The IASS showed students reporting most learning and attention in, 
quizzes and tests, followed by lab activities, but most , Interest 
in lab activities. Teacher recitations held an intermediate 
position: they were occasions of learning, and also interesting, 
though less so than laboratories. When the target students 
reflected back over the entire semester, laboratories showed a 
singular prominance* suggesting that they were more memorable 
than other kinds of classroom activity. 

,li\e variation in the activities which students report occas- 
ioned the, most learning' is explainable. In the IASS, tests were 
naiped, while in the target student interviews, students named 



J«!l!° rk I2 d * eacher ^citation with almost equal frequency. 
tSJVJS^f A-ff7 tt * ,t|,da 5 t 1n terv1ews »*™ conducted just before 
the end of each topic, and most *ests were given as an end-of- 

Amill i CSt °"i. t i t l ast day ' Consequently, when the. target stu- 
Sccasion If'UVl h'cti vl ty during the topic had bein the 
Sff VJi 0 " : ^ ost le «rn1ng. m «ost cases, tests were not a 
possible choice. 

, „" !" SUB » th * different Measures of students' perceptions give 

loll • 1 i.d°!y7!iVa ,rt, "t U,s * C0 . mnon understanding of the dais- 
room, and of Individual teacher's Idiosyncrasies, appears *o 
exist, and can be tapped via Individual IntervleVs, students' 
lull peMod" 95 ° f the1r 1nstruct1on . "d ratings of a particular 

takinfl h ^Lr C ? a \ n H S 4 thC °- ueit1on -° f wh y students report learning 
taking place 1n their Quizzes and tests. Of course, we are deal- 
ing here with students' perceptions of learning, and It pay be 
that learning was not taking place where the students thought' it 

l e Zl 4 grade, students — particularly those who spend 1 
th?« Jl!!* sc1ence cl »«es Hke the ones we have described In 
this report nay cone to associate learning with the simple 
accrual of Information and Its subsequent retrieval, and so 
lilkilL tVl !? d ;* t0 i-'yser ex-tent, teacher recitation, as 
the kinds of activity where" they think they are learning. It nay 

as Ve b.?nV B L C ,f S i C i cone to see learning and VnteresT 

as^belng nutually exclusive. Student A 1j» Teacher 10's class. It 

hi! f. e n rC - C * d ' was , struck b * an occasion when learning had 
been fun: We weren't learnfng on purpose, we just did It. That 
sounds *e1rd doesn't It?" Such a proposal does -lot. of course 
sound weird" to the, teaching and research connunltles. and one 
Hmt e + h ^ r *V e L 0f i en 9*9lng students In laboratory activities 1s 
?! i.ii2L ShOU !2 earn tnro "9 h their actions, and find enjoynent 
in learning. It Is possible*, though, that this notion Is a 

nnrlll to fc t,,e ? a Jo r 1 of seventh grade life science students. 
unSn,^l!J!iJ a ^? eC0,Be accus J 0 «ed to being graded on low-leyel and 
undoubtedly tedious honework. worksheets, and tests. 
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CHAPTER TEN 
CONCLUSION 



This chapter presents a selective synthesis ot the Dreceed- 
ing seven chapters ot results from the Intermedia te Ll5e ScllSce 
fi.fr « BtC V" ^results' chapters end 61th suViaMes/we 
remits D r o S fnrt 0 h hw re '° judgment .bi. . t tm 

Ut* ttilVr2 .1? b> " a *u 0t 1 »P rov1n 9 Practice In Intermediate 
nlln f^ence classes. He Interpret the findings to suggest the 
tut* ?< r tf Cri0US ""^ration and reform in tio i . " " t ! 
arils in turn. acade " 1c tasks ' We ■■^••t each of thlse 

4 Scientific Literacy a 

The, data from this study indicate a large discrepancy 

of ^ n *?^\\,*< CU \ Ce ed " c * tors strongly advocate as the structure 

is ta!«tt V/iif! «?« m t r cMns 0t sc1ence and actually 
!\.in?I «1\ 1 I sc1encc d«$es. Our data show that even with 
a sample ot teachers judged- by observers as generally competent 
instructors with an adequate grasp of the subject Jitter? tllll 
teachers focused almost entirely on the presentation of fact"? 
content during their recitations, conveying ttU liforu !oi In a 
segmented, topi c-by- topic fashion. Thus, teachers rarely It e!e? 

e^acv^'ThVsr^i 0 ',^ 6 r ' lat1n * ""P 0 « e » ts ^ slilntiti c 1 \ 
lr*il\ kI t e / e l at1fls components— relating to science as a 
social historical process, relating to science as a reasonlna 
process, relating science and sodity/technology? JnS"os?t?2e 
attitudes toward science - have the potential to servm is con- 
c2l»V. t / aBe r o : ks tor sc * enc * f «cts *nd enhance the mea"n£ ot 
HVVi ^ th^ S r tUdentS ' " nfort "nately. too few Instances of the 
tit ' these components were observed for us to fairly assess 
thl^s hypothesized linkage. assess 

ot sci^n^ r ?r 9 fir a r a J ySlS i 0t the 1apaCt ot tfte Elating components 
some tt^Ute LI?"? alS ° WaS D * the tac t that when 

tinL tt* * d * 1d " alce a rare reference to them In their recital 
leaSfna ?h^ ete ,H CnCe t °U en " ere W ca "> contusing and mis- 
were cmuntlrnVn- ♦ 1 ! the P° SS1D ^^> that these re*rences . 
Hit ? i * P ro 5 uc t1ve tor students. One reason tor the poor 

s I nn't 1 S USe 0t the relat1 «9 components may be that 
nents i »»*ve a systematic plan tor employing the compo- 

nents. Instead, as It seems in this studyv they may make refer- 
?hJ! t0 *?' components in a spontaneous and erratic fashion. 
This. In turn, may be the result ot the tact that teachers teel 

Ilar*?^ t0 C ° Ver * 9reat nu " ber of tactual "fence topics in a 
tit J w rs ! dt the ex P ense of other concerns. It also may be 
the result ot the general weakness teachers displayed In terms ot 
providing students with explicit learning aids. 
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'"trlJlk: 1 ::.^ "teracy *- classroom 

the study. First students ?hp!co1 t10na1 sources of data from 
tation of factual con^H was t?i „rfw p ? rceived that the presen- 
teacher's recitations L^L redoB,lnan t focus of their 
not only that III Sui^E-LEl^ 0 " acade «" tasks indicated 
tasks, but that there Va« iitt P ii " rarely addre «ed in 

of re atinV n rec tltin. 11?}* < orres P°" d ance between instances 
any given tttShSJ tmJ •Sm^J!!*!!" 1 0f / e ] at *"9 tasks for 

in 9 c 9 o W ponents ar^ no^^Se^'Kse^n H Tj"^ **! 
turing the existlna nurrirut* J* W* uu * as 4 tool for struc- 

inn,. 9 , m.,;;;,"."/ t:; r £i; 0 :L" f s h s ti'x: .ye?:", our 

suggest that they contribute to this state 'of Vf'Vl".! " * ' 

ciat j0 „ f ?o%% r ?,Ve , ":;on.; t ts 1 Vf t Vc , f ^r c d i': t / " ,th 

■ ost important goal of sclenc •/w««!l H Jf.. , , t f r ' e * r " ains the 
great deal of effort—uslno a «Vrl.M »#' r" 1 11 see " s tnat 4 
We suggest the fol lowing steps for ■ iiJL&^'*" 1t . r '*'' 1r *'- 
flc literacy in life science classes" 9 ' "** 0f sc1ent <- 

^J«;ri t .rj: SKtW.fiSSe'; ^^ r ?iir 

tJei'.lth lorklns Uffmiofr.' „f" ed , , t -" ot on1y P--«"»t1»9 
* nt*^,u oeTinitions and examples of the scientific 

and assigned work so tt.t th! ♦ f aw,1n 9 their recitations 
explicit consi •"^btlft" theB6S are refle ^ed on an 

** T !ll. d t the above two .recommendations can be f a riii^ 

textbooks at best may offer d i « rlU'S'ii. „ ♦* Tt - 1S ' current 
reasoning or science and tLh--i 6 c " a P ters on scientific 
reintorces poor use of the ?!?!*• ? 1s "Smentation only 
probably cou^'maW' better us.'o " Ito tKZVtU llZ?" 

l 0 fl?cr u Z co'nce'nT Trie'/sV ff'Sf^ " t^u 

/ 
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an occasion for Having students explore the historical. 
science" 9, technol °S 1cal . attltudlnal Implications of 



Academic Tasks 



acad ,?f f a t f ;° B tM 4 s st " d > indicate that the most common type of 
academic task assigned to students In the sample classes was 
worksheets to be completed In class. Laboratory a l e -ere 

sc^e'rork^ 6 ??^?^- ", s i ua ^ ly r hen topics were "SMbi."".?":. 

scope work. Finally, all teachers made use of exams as end-of- 
topic assessments. What all three of these tas> types shared In 
common was an overwhelming reliance on proble^reqSlM^g lol 
level cognitive processing (I.e.. rote or algorithmic) a^d ver- 

fi y 4 „ re t S H tr1 Ki ted ^ Sp .° nSe " 0dcs <*•■•• etching mult ple-choUe 
11 J~ 1n i. k ? and snort •■•••r). Thus, most students In our 

study probably passed through a year-long life science coSrsi 
without ever having to write so much as one paragraph of original 
Information or Interpretation. These findings on isks a e 
appointing not only from the standpoint of promoting an unler- 
standing of science, but also In terms of festering the problem- 

icn^y^crrruui 1 .: 1 sklll$ deeBcd desirabic «•»■»•« 

Additional perspectives on the role of tasks come from Itfr 
™rHr rCeP V 0n data * F1r ^. it was noted, that 1 students 
Ir??«^?J S0,Be , <n * tanCe / 0f teacner ^citation and laboratory 
nllll ll 4 * *l 1 1terest1ng and mentally engaging, they almost 
never characterized worksheets In these terms. Moreover thev 
perceived they learned less when completing work"hee?s than ?Ly 
did during recitations or laboratories. There are two potential 
reasons for this. One is that the nature of worksheets waTas 
discouraging to students as ft was to researcher's. Another 
factor may be that teachers assigned few work product In Slreot 
connection with recitations and laboratories, and studen?s mil 
find these non-product activities more enjoyable! * * 

t SCC 2 nd r ! 1 « vant > observation from the student perception 
fti««c«!: C ^ n ^ stu ? ents of learning. While some students 

espoused high goals when asked about the importance of learning 
about science others recognized that what mattered was "akin? 

JJ?f£Jf2\ k e,r H descri P t1ons learning in their class" 9 
reflected the mundane and tedious nature of their tasks Indeed 

Jttf?.!] 1 ? - " h ? n ~ l * ey »* r 'J**™*»9 the most, many students 
Refined learning in terms of tasks when they were most engaqed in 
.obtaining the science facts that they would be accountable for on 
their topic exams. In short, it appears that students came to 
equate learning with successful preparation for and perro^aJce 
on lower-order and verbally restricted exam problems. This "av 

Uward^ea^n^^r^ 5 / 0 ' l^t" 1 *' "° rC °e»* r *"*** attitude^ 
toward learning as their schooling progresses. 

m * rf <*tl V iV heS ? f1ndin 9 s ' * e recommend that educators and inter- 
mediate life science, teachers work together to improve the qual- 
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ity of tasks they assign students. This i mprovement is quite 
feasible from the standpoint that teachers exercise considerable 
control over their tasks. -While they may use tests and other 
commercial materials as sources for their tasks, the assignments 
themselves often are tea.cher-made. We suggest that in addition 
to the incorporation of scientific literacy into tasks (discussed 
in the previous section), that improvement efforts be directed in 
these areas:] 

• Teachers need guidance in increasing the problem level of 
their tasks. Primarily, this entails the inclusion of prob- 
lems calling for inference, abstract reasoning, and refer- 
ence to students* own daily experiences. 

* 

• Teachers need guidance in designing response formats that 
require extended verbal responses 4 . While there is still a 
role for brief item formats, it is likely that higher-order 
problems will often require students to express themselves 
in one or more paragraphs. 

t Teachers will need additional support to anticipate and 
deal with the consequences of assigning students more 
sophisticated work. This includes, preparation for potential 
ma-naaement problems, the systematic .coramunication'of higher 
expectations to students, and the establishment of appro- 
priate grading procedures. 
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. SECTION ONE: bfjRODUCTION 

IVl n ? T t f*? ok i?, the * observer manual for the 1 Interned late Scl- 
UnL ™. y «{? S) * Ji U notebook Provides the background and guide- 
lines you will need In order to take responsibility for data collec- 

wn'u'al * teaCher ' s c1ass * , 11 <s ^ortant that you read the entire 

* i 

■ -<** • 

Purpose of the Study 

The general purpose of ^Intermediate Science Study' (ISS) Is 
to provide an up-to-date description of what life science Induc- 
tion Is like at the Intermediate level. While a sample of volunteer 
teachers is unlikely to be representative of sclencT teaching everP 
where, It nonetheless It probable that we will see activities^ that? 
typify much science teaching. Of course, we also hope to see among, 
these activities examples of excellence In life science teaching. 
These examples can serve to guide both researchers and practitioners. 

• Educators, past and present, have spent considerable effort in 
thinking about what good science teaching consists of. They refer 
to their conceptions as definitions of "scientific literacy." In 
this study, we are using a generally accepted definition of sclen- 

; ;!V! acy * t0 focus study and iis Instrumentation. This 
definition consists of a. number of areas that Ideally should be ad- - 
.dressed In the teaching of science. While not all Instrumented- 4 
dress all the areas of scientific literacy, there Is considerabir 
overlap. Figure 1.1 demonstrates the overlap of scientific literacy 
areas covered by three major sets of measures In the study. 

Overview of Time Cine and Instrumentation 

\ Figure 1.2 presents the timeline for thl Intermediate Science 
Study. • The timeline Indicates the approximate time of year When the 
study activities will occur. As shown, Xhe first actrf*tv student 
cI!n t ! S !!^ , 1 "! r t! dy , ha J occurred. . After observer training; the next, 
steps entail Interviewing your teacher(s)' and making introductory 
visits to familiarize yourself with the cfass(es). Then, a meeting 

visits and clarify Issues. The next major activity will entail an * 
analysis of each teacher's basic curriculum materials. White anal- 
ysis of additional materials will occur throughout the year as these 
materials become available. It 1s Important Sat observers analyze 
the basics before regular observation' visits begin. 

The core of the study's activities consists of making two sets 
of topic observations per teacher. It 1s anticipated that one of 
these sets will occur 1n Nov .-Dec. and one during Spring, although 
there may be exceptions. The exact timing and length* of the visits • 

* -'■ ' 
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will vary depending on the Individual syllabus of each teacher. At 
least one observer meeting will be arranged during or after each set 
of topic visits. The purpose of these meetings will be not only to 
clarify any problems, but also to try to develop some emergent themes 
to enrich the analysis and results of the study. The final activity 
of the study Involves- post testing students. 

A variety of Instruments will be employed in this study, one or 
more associated with each activity, table 1.1 lists the Instruments 
for each activity. With the exception of the student pretest? ob- 
servers will be responsible for data collection with these Instruments 



Organization of the Manual 



This manual Is divided Into sections. The first section' contains, 
several articles to read. We ask all observers to read these articles 
so that a common set of concepts and terminology can be' shared among - 
us. The remaining sections of the manual correspond, to the Instru- . 
meats for the study. In order of appearance*, the sections are the ' r 
Science Teacher Interview, Curriculum Content Analysis Packet, Class 
Narrative Record, Science Class Ratings Form, Teacher Topic Self-Re- 
itort Form, and Student Topic Involvement and Interest Form and Target 
Student Interview. A 'final -section has .been added which presents the 
general procedures for the study. 



dure: 
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Table 1.1 

Instruments Used with tach Data Collection Activity 
In the Intermediate Science Study 



ACTIVftY * • . * f' 

— i 1. , „ . . i s^s : — i 


<* 

INSTRUMENT 


V - ' 
Pretest and Posttest 
Student Surveys 

J 


Science Class Survey 


. Interview Teachers - 


" < "" r^** ." ""« 

Science Teacher Interview 


Conduct Introductory Visits 

... ■ ..«■-..,.„■ a. — 


No Instruments - Take Notes on Any 
Problems 


, Analyze Curriculum Material £ 


* * * 

.Curriculum Content Analysis Packet. 


"i " — : — : — > — 

Observe Teaching of Topic #1 

and #2 _ " - 

• 

# • -it 


Class, Narrative Recf>d 
Science Class Ratings Form 
^Teacher Topic Self-Report form 
^tudent Topic Involvement and 

Interest Form 
Target Student Interview • ,. . 
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SECTION TWO: READINGS 



In this section, there are copies of three articles that we would 
11ke*?ou to read. The articles are: 

Achieving Wider Scientific Literacy , by A. B. Arons 

The Programme, -the Plans and the Activities of the Classroom: The 
Demands of Ac tivity-t Based Science , by Edward Smith & Weil Sendelbach. 

"Academic Work , by Walter Doyle 

» 

The put- pose of the first reading is to present you with one 
view of theJmeanl ng of scientific literacy.' The purpose of the sec- 
ond article 1s to present a good example of an analysis of science 
instruction that bcftlds on narrative records. The purpose of the 
third article 1s to present you with the background for the concept 
of academic tasks. ' 

It should be noted that the Intermediate Science Study does not 
adopt the exact framework expressed In any of the readings. Instead, 
ithe articles present concepts or methods* that have helped shape our 
_stu4y^, which has ahinlque^coabtnation of foci. 

- • t" 
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SECTION THREE: SCIENCE TEACHER INTERVIEW 

Overview 



Observers will be responsible for conducting Interviews with 
their assigned teachers as a first activity. The purpose of these 
interviews 1s to gather Information on the teacher's background 
curriculum, and classroom organization. You also will be asked* to 
discuss the scheduling of the topic visits during the interview. 
These pages provide general guidelines on the practice of Interview- 
ing and a copy of the Interview. 

All Intervfews will be tape-recorded, and the recordings will 
be transcribed. It 1s also Important that you provide adequate 
written notes, for each interview as a good summary for yourself, 
and as a backup for the tape. 7 ' 

<» The Purpose of the Teacher Interview 

Semi-structured interview? wfth teachers have been Included as 
part of the data-collection effort to provide a "window" Into the 
teachers perceptions and understandings of their science class. 

The methodology of serai -structured Interviewing combines: (U 
an overall plan of the topics to be covered; and (2) a set of sample 
questions and probes. Interviewers must be completely, familiar with 
the topic areas covered In the Interview, and the kinds of inforraa-' 
tlon that are being sought with regacd to eactt topic. These topics 
remain the same In each Interview. p 

H With the essential topics that must be covered by the Inter- 

view 1n mind, and the sample Interview questions In hand, the Inter- 
viewer nay adapt the Interview questions (and probes) to fit the 
part l£? lar 1nterv1e * 1n 9 situation. Such adaptation should only oc- 
cur when the sample questions are Inappropriate, given the preceding 
comments of the teacher, or when they fall to elicit the Information 
desired within each topic area. The general rule, however, Is to 
• use, the sample questions and probes before departing to your own In- 
ventions^ T 

The teacher Interview will take place at the end of the school 
day, or 1n the teacher's free period. It may require-more than one 
period. If so, schedule another interview appointment at the end of 
the first interview. 

Interviewing Techniques and Tips 

• Jest your t ape-recorder before conducting the i nterview. 
Make sure tne batteries are fresh and that it Is wTrTTTSg 
properly. If the tape-recorder has an adapter, plug 1t 
in during the interview. v 

* f 
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• Cover the topics of the Interview completely and In the 
order specified . Make sure you get thorough, detailed 
answers. 



• Respond to the flux of the Interview situation Itself. The 
strength of an Interview — as opposed to a questionnaire ~ 
Is that It can be sensitive to the phrasing, hesitations, 

or excitement of the teacher. Be aware of these, and 
attempt. to engage the teacher, much as you would engage 
a friend In conversation. 

• Continue probing the teacher until you have a clear and . 
complete understanding ot what s/ he is tninKiaq . There Is 
no Infallible rule which specifies when the mlervl ewer 
has probed enough. Keep asking probe questions until you 
feel you can state the teacher s response to the Interview 

question 1n a clear and concise way which makes sense. 
Stop probing if the teacher becomes irritated. ' 

• General probe questions which are, useful In many situations 
Jnclucle the following : "Can you tell me more about that?", 

i flat S Interesting. Could you say some more about that?" 
Avoid asking "Why?" This often puts people on the defensive. 

• Ask the teacher to specify and define words and phrases 
with which you are unfamiliar, or which are unci earl X gen- 
eral clarification question- can be phrased as" follows. "I'm 
unclear about one thing. What do you mean by*...? 

• Phrase your own questions and probes so that they do not 
suggest a single answer . The question, "what ad you see as 
valuable in your science text?" Is better than "What is the • 
most Important aspect of your science text?" 

• Open-ended questions generally are better than .questions 
which require only a one-word, oy-xes/no answer. Rather 
than asking, " Does X matter to ffagr It woU I' fl Be better 
to say, "How do you feel aboVt A? (Mot, note, "How does 
X matter to you?" because phrVslW presupposes that X does 
matter, and a teacher may. take this as an Indication that 
the interviewer believes that X should matter, and reply 
accordingly.) 

• Similarly, do not lead the teacher by suggesting an answer 
to the question as It Is being asked. "What students* are 
tlte most motivated to learn scTenceT" Is a good question. 
"Boys aVe the most motivated. to learn science, don't you 

.think?" is not. 
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• When you receive wore than one answe r to a question you 
Tiave posed, wait until the teacher ft a 5 elaporate TraTT — 
of the answers and then ask which fs most Important. 
This Is especially Important as we are attesting to un- 
derstand a teacher's dominant values and orientation. 

• Ask questions usfng words and c oncepts which are faalllar 
Co the teacher . — — c 

• Use nonvero al communication (where appropriat e!) to Indl- 

cate that you are interested in what the teactteriTaT 

say, and are enjoying the Interview. MmU tnd an 

attentive facial expression encourage participation. Also, 
expressions of puzzlement can be used as effective probes. 
Become aware of the messages your expression Is giving the 
teacher! 

• Say "uh-huh" or "That' s interesting" occasionally through- 
' , Interview . This response from the Interviewer 1n-r 

oTcTOS interest and generally encourages participation. But 
remember: A nod or "un-huh" should Indicate understanding. 

t not agreement . # 

• 

/ • Tnc Interviewer should not express his or her own opinions 

is important Tor tne Interviewer to recognize and under- 
stand his or her biases (opinions, positions, beliefs, etc.) 
and guard against allowing these biases to Intrude on the 
Interview. It does not matter whether the Interviewer 
agrees or disagrees with the teacher. What does matter 
Is that the opinions recorded In the interview belong to 
the. teacher— not the Interviewer. 

» 

• Assure the teacher that their privacy will be pr otected. 
When interviews are transcribeS. they will be Identified by 
num&er only. No one will know their Identity from reading 
the Interview. 

• if the teacher objects 'to being tape-recorded, assure him/ 
her ^ at the Purpose ^bf tape recording the Intervie w Ts 
Wiy'to mainta in accurate record of the conversation . 

If It Is Impossible to alleviate the teacher's apprehensions 
concerning the tape recorder, switch 1t off, and continue 
taking notes by hand. Should this occur, Immediately fol- 
lowing the interview and after leaving the presence of the 
teacher, dictate your own recollections of the teacher's 
actual words and prTseTlnto the tape recorder and Indicate 
that the teacher objected to being tape-recorded. 

' f 

• The teacher has ttoe- right to terminate the Interview or 
the recording of the interview at any time. The teacher. 
Is not obligated to participate In any way . 
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. Yhe following suggestions shou>d be followed concerning the mt 
chanical operation of the tape recorder and conduct of the interview; 

• Place the tape recorder between the teacher and the In- 
terviewer, and position It so that It will pick up both 
voices. 

• Record no more than tone Interview on a cassette. Label 
clearly each side of the cassette to Indicate Interviews 
which continue on wore than one side; 

• Make sure the tape recorder 1s picking up the Interview. 

" After the Introductory remarks and receiving the teacher's 
' permission to record, test and play back the tape to make 
sure. 



The Interview Cover Sheet . 

A Science Teacher Interview Cover sheet will be provided. This 
shfeet Is to be filled out by the Interviewer at the beginning of the 
Interview. The Identifying Information which appears on this Sheet 
wUVbe kept In strict confidence and will be separated from the data 
sets on which analyses are to be performed. 



Labeling the fas^tte-Tape , 

At the completion of the Interview, the Interviewer should fill 
1n an adhesive label and affix 1t to the appropriate side of the cas- 
sette-tape used; The following Information Is required: date, ob- 
server number, and Identification code of teacher (circle teacher).- 
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COVER SHEET: SCIENCE TEACHER INTERVIEW 



Teacher's ID: 



School : 



Interviewer ID: 
Date: 



/ 

A 



t 



1 
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SCIENCE TEACHER INTERVIEW SCHEDULE 



Introductory Remarks 

Hello (Mrs. Jones). I want to thank you for agreeing to talk 
with me today.* A^s XQW know, I'm {your name) from Far West Labora- 
tory, and we- are conducting a study of science at the Intermediate 
leveJ. . I am looking forward to observing your classroom during the 
school year, and I want to learn about your background and curricu- 
lum, now you organize Instruction, and your perceptions as, a teach- 
er, so I can. better understand your classroom. * • 

V . ... 4 

I would* lUe to tape-record this Interview so i can remember our 
discussion. Is thattOK? Let me assure you that what you say to me 
U entirely confidential. ToOr name will not appear Spy^rk'm this 
Interview .traftscHpt* *nd your privacy w111.be complete!/ protected. 



Before we begin the interview, do you have any question*? • 

r , " • •• ... v ' * ■• • ■ • 

- Teacher -pacX^round . 

like to. begin by learning about your background as a teacher. 

1. Where/dl^jou {receive yoir^hndergraduate training? Did you 
receive yra/tuatf^tralnlng as we/11? (Where was. that? D1d\ou 
receive /a graduaw degree? When?) 



2. In training to be a teacher, did you have ah area of specializa- 
tion? (What was this area?/ Do you have a credential in. this area? 
Any other credentials? -fn-what areas?) 



v 
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3. Have you. participated In In-service science activities? (What 
were, the most memorable ones? Why was that? Old tJiey make a. di- 
rect contribution to your science teachfna? In what ways? Any 
other ways?) 



• » 



4. Have you participated fin in-service activities which did not 
focus on science? (What were the oost nendrable ones? Why was 
that? Did they make a direct contribution to your science teach- 
ing? In what ways? Any, other ways?). 



5. , How many years have you taught 7th grade (course name)? (How many 
years have you taught at this school [no qatter what subject]?) 



t 



a-£87 



f 



6. What other classes besides 7th grade life science are you 
teaching 'this year? (If applicable: Is teaching 7th grade life 
science different from. teaching your other classes? In what ways7 
Any other ways?) 



{ 



7. Anything else you would like to tell ne about, your background 
that I haven t asked? 



V 



Curriculum Topics *, 



8. As you nay remember, we are planning to do class observations 
when you are teaching particular topics. We would be interested 
In coning to visit when you are teaching .any two Of the following 
four topics: ) 



To^ic 



V 



Dates 



1. 
2. 

3. 
4. 
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Can you tell me which of these topics you cover, and the approximate 
dates when you plan to teach them? (Write the dates above.) 
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' Expectations for Students 

Now I am going to ask you some questions about your students. 

. Wh * n J*™ 1 graders cone to your class,- what, In general, do they 
know about life science? How would you characterize tKtf general atti- 
tude and. motivation toward science? What percent of your students are 

bttae^hLctSi ifJiJf* other students like? Do yojj see any differences 
between boys and girls? Are there any other things about your students 
that seen to make a difference 1n how they react In class? 



10. What would you like your students to know when they leave your class? 
What attitudes and motivation ,would you 11ke<4n "ayerage" student to have? 
what percent of your students achieve this goal 




11. Some teachers have told us that different activities and lessons work 
better with -girls than boys. Has this been your experience? Do you think 
there are any differences In the way life science should be taught to boys 
and girl*?- (If yes: What are these7 Do you do this?) T • 



^89 



4 




12.' Now, considering all of your students, are there certain things a 
•student night say or do in class that you try to encourage? (e.g., dis- 
cussions about certain topics, materials brought into class from home, 
questioning other students or the teacher. [The trick here is to respond , 
to a teacher's "What do you wean?" question in a general fashion: "Oh, cer- 
tain discussions, things students, sight do at hone — anything you really 
want to encourage students to do."]) 

*» 

% 

I 
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13. How atjput the other side of the coin. Are there pertain things that 
students night do or say In class that you try to discourage? (Be aware of 
management/discipline Issues as well as curriculum content and nethods.) 



r 

> 
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Curriculum Materials 



14. You have already Indicated "that you use ^^^^^^^^^^^ 
s as your major textbook. How is it that you came to be using this- 
text? *l h 



\ 
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15. From your point of view, does tills' text have any particular strengths? 



i 

/ ( 
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16. How about from the students' point of view? Do they perceive any par^ 
ticular strengths {e.g., do they enjoy reading 1t, like the activities, 
say they can understand It, like the layout)? 




17. Now let's turn the questions around. From 
there any weaknesses to thlsfl^t? * Any content 



V 

ifcnw 



our point of view, are 
n formation the text 
should be there? Any Information about 
was left out? Are there "hands-on" 



writers left out which you 
the processes of science whi 

activities that work well with- students that weren't used? Any Information 
In the teachers edition about specif 1c teaching techniques or naterials 
that was missing? Anything else? 7 
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18. Do students perceive, any particular weaknesses In the text (e.g.. 
they can't- understand 1 It, are .bored, don't like the activities, say 
there aren't enough pictures)? 



19. Do' you do find' a need to supplement what's 1n the text? (If- yes: 
How? How did you begin doing this? Anything else?) • 



1 ' 



( 

\ 



20. Are there any other "major materials that you use In class? (Any 
other published materials? Any other materials you make up?) • 
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21. A number of teachers have told us that departmental science budgets 
have decreased. Is this true for you? (If yes: Has this affected your 

co a ped If*, S.?.*5^SiJS> f ~* °" ■ ater1t1s y0lJ usc? Ho * you; 



Organizati on and Planning of Instruction - 

Now I ra got 09 to ask ycfu soae questions about the nay you organize the 
class we will be observing. 

22. Could you describe what you do with this class 1n a typical week? 
(If no typical week: Are there several typical weeks dr patterns?) What 
percent of the time do you think you follow this plan (or patterns?) Are 
there regularly scheduled lab days? lecture days? workbook days? How 
did you come to develop this plan (or patterns)? 

t ■ . .. 
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23. This sounds like a lot to coordinate — especially in a number of 
different classes. How do you keep it all straight? (Intent is to evoke 
spontaneous description of teacher planning. Possible probes: Do you 
have to write things down? What sorts of things? Do you keep- a planbook 
or are you able to keep it all in your head?) 



24. As* an example, let's take the<c1ass you taught today. What did you 
dp? How did you decide to do it that way? When did you make those de- 
cisions. Was the teachers' edition helpful In preparing the lesson? In 
what way? (Probes should elicit the types of decisions made 4 at different 
points In time, as well as the assumptions held and materials used by the 
teacher in planning today's lesson.) 



4 
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25 Some teachers have told us they »ke general plans at the beginning 
of the year and then make more specific plans as the year progresses. 
Others work on>a day-to-day basis adjusting as needed. How would you 
characterize your planning? (What sorts of things do you determine at 
the beginning of the year? When do you make other decisions Ce a monthly 
weekly, daily, by unit; by chapter])? LC " 9 " *° ntnl y. 



26. I d like to learn more about your lab activities/ How are your lab 
groups formed (voluntarily, by teacher)? Do boys and girts work together? 
How does that work? How often do you have labs? So, approximately how 
many lab days do you have each semester? approximately now 



( 
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Concluding Statement 



Thank you very much, (Mrs. Jones), for talking with me. T*e been 
asking a Tot of questions. What would you like to ask ae?< (After all 
questions are answered) Thank you again for telling me about your 
science class. > 



\ 
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UTAH SCIENCE TEACHER INTERVIEW SCHEDULE 



, Introductory Remarks 

Hello (Mrs. Jones). Iwant to thank you for agreeing to talk 
with me today. As you know, I'm (your name) from the University of 
Utah. We re working with the. Far West Laboratory In San Francisco to 
conduct a study of science at the Intermediate level. I am looking 

£.2U S 2? r 1l 9 y° u »\ c l;«™*» during the school year, and I 
want to learn about your background and curriculum, how you organize 
instruction, and your perceptions as a teacher, so I' can better 
understand your c las sroom. - 



I would like to tape-record this Interview so i can remember our 
discussion. Is, that OK? Let me assure you that what you say to me 
is entirely confidential. Your name will not appear anywhere orf this 
Interview transcript, and your privacy will be completely protected. 

Before we begin the Interview, do you have any questions? 

^Teacher Background 

I'd like to begin by learning about your background as a teacher. 

1. Where did you receive your undergraduate training? Did you 
receive graduate training as well? (Where was that? Did you 
receive a graduate degree? When?) %t 

Is 



2. In training to be a teacher, did you have an area of specialization? 
(What was this area? Do you have a credential In this area? Are you 
still teaching 1n this area? . Are you teaching or have you taught In any 
other area? Do you have credentials In these areas?) 
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1, Have you participated In In-service or othfr professional development 
^activities concerned with science? (What wore the most memorable ones? * 
Why was that? Did they make a direct contribution to your science teach- 
ing? In what ways? Any 'other ways?) >' 

/ 




/ 



/ 
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4. Have you participated 1n In-service or professional development ac- 
tivities which did not, focus on science? (What were the most memorable 
ones? Why was that? Did they make a direct contribution to your sci- 
ence teaching? In what ways? Any other ways?) 




5. How many years have you taught 7th grade (course name)? (How many 
years have you taught at this school [no matter -What subject]) How many 
years has It been since you began teaching? What subjects have you ' 
taught? How many years did you teach each one?) 




6. Jfhat other classes besides 7th grade life science are youieafhlng 
• this year? (If applicable: Is teaching 7th grade life science different 
from teaching your other classes? In what ways? Any other ways?) 

r ' ' . . 



7.V Anything else you would Wee to tell me, about your background or ' * 
cu »^t «ct1v1 ties outside of *hoolT («.«., other Jobs, professional 
activities, community activities, school activities, family Involvement) 



Curriculum Topics 

«. As you nay remember, we are % planning^ do class observations when 
you are teaching particular topics. Can you tell us what topics you plan 
to cover before Christmas? (If any of the topics below are mentioned by 
the teacher, probe to find out exactly when they will be covered. If 
topics below arenbt mentioned by the teacher, find out 1f and when they 
will be covered, torlte down any of teacher's spontaneous reactions or 
characterizations of the topics, e.g., "I really like to teach...' or "I ' 
don t think tha.t goes over wjell...") 
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Topic 



Dates 



1. * fcand Ecosystems-Communities: 



•tmm 



2. Seed Plants: 



» » 



.ML 



3. Genes-Heredity: 



4. Bacteria, Protozoa (Protlsts) ft Viruses: • 



5. Bones, Muscles, A the Nervous 'System In the Humtn Jtody: 



Expectations for Students 



Now I an going to ask you some Questions about your students. 

0. When the 7th graders start your class, what. In general, do they 
know about life science? How would you characterize their general atti- 
tude and motivation toward science? What percent of your students are 
like that? What are the other students like? Do you see any differences 
between boys and girls? Such as? Are there any other things about your 
students that seem to make a difference In how they react 1n class? 
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10. What would you like your students to tnow when they leave your class? 
What attitudes and Motivation would you like an "average" student to have? 
What percent of your students achieve this goal? 




\ 



11. Now; considering ell of your students, are there certain tMngs a 
student wight say or do In class that you try to encourage? (e.g.. dls- - 
cusslons about certain topics, materials brought fnto. class fr on hone, * 
questlpnnlng other students or the teacher, fine trick here 1s to respond 
to a 'teacher s "What do you mean?" question In a general fashion: "Oh, cer- 
tain discussions, things students might do at home — anything you really 
want to encourage students to do. "3) 



12. How about the other side of the coin. Are there certain things that 
students »1ght do or say In class that you try to discourage? (0e aware of 
management/discipline Issues as well as curriculum content and methods.) 
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Curriculum Materials 



13. You have already Indicated that you use 1— -j ' r. 
as your major textbook. How 1s It that you came to be using wis 
text? 




J- 



14. From your 



point of view, does this text have any particular strengths? 



15. How about from the students' point of view? Do they perceive any par- 
ticular strengths (e.g., -do they enjoy reading It, like the activities, 
say they can understand 1t, like the layout)? 
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iL*^L L the/qucst1ons aroun ^ Fr «" Z£HI Point of View, are 

^rt^LS!ife S S? ? tti !A xt? (Any conteM*?n7ormat1en the text 
writers l*ft-<rffc which you think should be there? Any Information about 
the processes of science which was left out? Activities tliatwork well 

SEJjf'V't!, Any *" the teachers' edition about spe- 

cific teaching techniques or materials that was missing? Anything els J?) 



17. Do students perceive any particular weaknesses 1n the text (e.g.. 
they can t understand 1t. are bored, don't like the activities, iay 
there aren't enough pictures)? • ay . 



Id. Do you do find a need to supplement what's In the text? (If yes- 
Mow? How did you begin doing this? Anything e1se?K * 



* 
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19. Are there any other Major Materials that you use In class? (Any 
other published materials? Any other materials you sake up?) 



20. Agjpber of teachers have told us that departmental science budgets 
have decreased. Is this true for you? (If yes: Has this affected your 
teaching? Has 1t had an Impact on the Materials you use? How have you 
coped with this problem?) 



Organization and Planning of Instruction 



Now I'm going to ask you some questions about the way you organize the 
class we will be observing, 0 
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21. Could you describe what you do with this class In a typical week? 
(If no typical week: Are there several typical weeks or patterns?) What 
percent of the tine do you ttffnk you follow this plan (or patterns?) Are 
there regularly scheduled lad? days? lecture days? workbook days? How ' 
did you cone to develop this plan (or patterns)? 



i 



a 
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22. This sounds like a lot to coordinate — especially In a number of « 
different classes. How do you ketp 1t ^ straight? (Intent. Is to evoke 
spontaneous description of teacher plann^g. Possible probes: Do you 
have to Write things down? What sorts of things? Do you keep a planbook 
or are you able to keep 1t all In your head?) 



" f 



23. As an example, let's take the class you taught today. What did you 
do? How did you decide to do It that way? When did you make those de- 
cisions. Was the teachers' edition helpful In preparing the lesson? in* 
what way? (lirobes should elicit the types of decisions made at different 
pofnts In tine, as well as the assumptions held and Materials used by the 
teacher In planning today's lesson.) 




24. Some teacher* have told us they make general plans at the beginning - 
Ay o f the year and then make wore specific plans as the year progresses. « 
Others work on a day-to-day basis adjusting as needed. How would you 
characterize your planning? (What sorts of things do you determine at 
the, beginning of the year? When do. you make other decisions- [e.g.. .monthly, 
weekly; dally, by unit, by chapter])? 



r 



25. I'd like to learn more about your lab activities. How are your lab 
groups formed (voluntarily, by teacher)? Do boys and girls work together? 
How does that work? How often do you have labs? That makes for approxl- , 
mately how many lab days each semester? . ■ „ 
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Concluding Statement 



' Thank you very much, (Mr*. Jones), for talking with we. I've been 
asking a lot of questions. Hhat would you like to ask ipe? (After all 
questions are answered) Thank. you again for telling, me about your 
science class. ' 



v 
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4 updated 11/04 version 



SECTION FOUR: CURRICULUM CONTENT ANALYSIS PACKET ' 

by Ale Nltman and Lynne Baldwin - 
Far West Laboratory^ f or- Educational Research and Development 

This section presents the Instruments, that: will be used to an- 
alyze the curriculum Materials. The packet cojfcalns different sys- ; 
terns of analyses, for different kinds of materials. In other words, 
some analyses are used for the text materials,- and others are used 
for tea<;her-nflrde worksheets and tests. The number of times you will 
use any one^y stem will depend on the kinds of materials a teacher 
relies on most. You will be asked to analyze the teacher's text ma- 
terials prior to the topic observations. Other kinds of materials, 
wi 11 be analyzed as you acquire them. 

Directions and definitions for use. of the analysis packet are 
4 part of the packet itself. Thus, this section consists of a copy 
of the packet. Eight; systems of analysis are represented: 

1. General Orientation of the Text: dontent vs. Activity Centered 

2. Science Orientations and Linkages In the Text 

3. Concept Density In the Text 

4. Graphics in the Text 

5. Chapter Review Questions In the Text 

6. Laboratory Activity Level 

7. ' Orientations and Levels of Worksheets . 

8. Orientations and Levels of Tests and Quizzes 

f 

It should be emphasized that one major reason for doing the cur- * 
riculum analysis is to Increase your awareness of the nature of the 
materials that students are exposed to. As you gain a more' complete 
picture of the materials, you should think about any things a good 
teacher would have to do to supplement the materials. Any things 
. you Identify should, in turn. Help guide your observations (see Sec- 
tion Five). 
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!• general Orientation of the Text: Content vs. Activity Centered 

„ A brief examination of the- goals and rationale of a text as 
specified in the teacher's edition and the students edition gives 
a fair" impressfbn of the flavor and spirit of a science series. With 
sudh information^ a science series can be placed on a continuum. At 
one end of the continuum, the emphasis Is on student mastery Qf a 
body of scientific facts and concepts with scant attention to teach- 
ing science by using the processes, of Investigation. 'A program such 
as this is ctmtent-centered.>tt fJhis end^f the continuum, the 
teacher s edition will lack suggestions for optional Investigative 
activities and field projects, artagaescrlptlons of laboratory activ- 
ities will not be^part of the tex*T 

By contrast, the other end of the continuum Is signalled when 
the text stresses the Importance of enquiry activities, suggesting 
particular activities In the teacher's and student's edltlons^Kd 
tying them to the rest of the text. These activities should have 
the potential to involve students In real Investigations of mater- 
ials and the reasons for these activities should be made very clear 
and convinci ngly. Also, there win be expHdt linkages between tiie 
activities anTthe rest of the text (e.g. student's text will ref- 
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erence an activity). 

\ In judging the quality of the connection between the activities 

v and text, 1t Is helpful to make the following distinction: If the 
activities are (a) thematlcally Inappropriate or (b) simply thematl- 
cally appropriate with no explicit verbal linkage, the connection Is 
£por; If the activities are thematlcally appropriate and there are 
explicit verbal linkages between the text and activities (either the/ 
text referencing the activity or the activity referencing the text), 
the connection is good . In general, good linkages occur rarely. * 

«w Directions : Skim the entire textbook to determine the presence of 
7| any suggested enquiry activities and, if present, the average number 
I r per chapter. If the teacher's edition of the text is available, 
then go back and read the goals and**ft£lonale stated; note whether 
there are optional activities suggested In this edition. If activi- 
ties are present In the student's regular text, randomly select one 
from each of eight chapters and judge the extent to which the acHv- 
( — J 1 * is 11 ed to content and rationale in the text. Please mark an 
x" on the continuum that* best indicates the general orientation of 
the text. 
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1. Gene ral Orientation of thl Text 

i ,i ■ . ■ i n ■■ i ■ m mm m m m ■ mma m mm ■ 



Title of Text: 



Authors: 



TCHR ID: 
RATER ID: 
DATE: 



Publisher: 
Circle One: 



Year: 



major text 



supplemental text 



' content-centered 



no activities \t\ student's or teacher's editions. 



some activities given (on average, less than 2 per chapter), 
wi th poor connection to* text. 



many activities ^given (on average, 2 or more per chapter), 
with poor connection to text. 



some activities given (on average, less than 2 per chapter), 
with good connection to text. 



many activities given (on average, 2 or more per chapter), 
wi th good connection to text. 



activity-centered * 



Comments 
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2. Science Orientation and Linkages in the Text 

The goals of science currlctfTum programs can be viewed in terms 
of seven categories of scientific literacy. These categories can be 
briefly defined as follows: \ 

V 

« 4 

* 

1. Science content - prpse material Intended to teach the student 
definitions, tacts, and concepts. Examples: "Most mutations 
are harmful ajfrjfct en result In the death of the mutant;" "The 
amoeba is iflHun. thai moves by a flowing motion." 

1 1 s7procei 



2. Science skil 1s7processes - addresses the procedures and logic 
for acquiring scientific knowledge? This Includes discussions 
of observation, measurement,* theory development, and hypothesis 
testing. Examples: "But science can correct Itself - with new 

. evidence and better thinking. New theories repTace those the 
evidence o'oes not support;" "Scientists patiently observe many, 
many objects and events." 

3. Science and society -.addresses the social Impact, both pos- 
itive and negative, of scientific knowledge and scientific 
technologies, i.e., how this knowledge affects Individuals and 
communities in. terms of their health, lifestyle, work, and en- 
vironment." Examples: "If the smog content Is high, the re- 
sults may be eye Irritation and actual physical harm to the 
people;" "Hundreds of people a year are killed or injured by 
pesticide poisoning;" "Officials like Dr. Kesley help to pro- 
tect the' public from drugs that produce dangerous side effects." • 

• 

4. History of science - addresses the development of scientific 
theory and knowledge over time, including biographical accounts 
of the work of Individual scientists. Examples: "As earty as 
1900, the chemical make-up of DMA was known;" "Early in the 17th 
century, Jean-Baptlste van Helmont planned a simple, but 
important, experiment." 

5. Personal use - presents ideas and Information that are relevant 
to a student's personal development, typically suggesting how the 
student can think and act responsibly. In short, the text Is 
providing explicit prescriptive statements for the students. 
Examples: "feest and proper diet are our best protection agarnst 
Infection of the respiratory system;" "It Is. Important for you 
to be aware that alchohol can become addicting." 

6. Science-related attitudes - encourages the student to view sci- 
ence with enthusiasm and curiosity. This category also Is 
broadened to include extended portions of text (I.e. more than . 
one rhetorical question) that clearly are attempts to engage the 
reader. Examples: "You may at some time have noticed a curious 
thing. Let's suppose that you are eating a meal..." 

7. Career opportunities presents Information about one or more 
science-related careers. This often takes the form of a special 
inset in the text. Examples: "There are several programs in 
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nursing;" "If you like the outdoors^ ^ou wight enjoy a career in 
, 'forestry or wildlife management." 

These categories are representative of the definition of scientific 
literacy which guides this study. "While the Introduction In teacher's 
edi tions of ten suggest that these categories are central, actual exam- 
ination of the text prose sometimes Indicates otherwise. Thust this 
analysis will be based on the text prose that sjudenj^ read. 

Two aspects of the seven science categories are considered In this 
analysis. First, there Is a focus on the number of times each category 
is addressed within a certain block of text. Second, there is a focus 
on If and how examples from one category aje linked to examples from 
other categories within the same unit of text. The analysis system al- 
lows you to code text In a way /that indicates both Its orientations and 
linkages. As a general rule, unless the prose obviously strikes you as 
an attempt to relate science. It should be coded as science content 
with no linkage . ^ 



Directions : For a given class, identify the chapters or subsections 
in the text that cover the two topics that will be observed. Use, one 
set of coding sheets to do ea&h topic. Fill out the top of the coding • 
sheet to Identify the text, topic, and relevant pages. . 

For every page In .the text where the topic Is covered, select the 
second and fifth full paragraphs that are each at least four sentences 
long . lYou count paragraphs of any length but only use paragraphs of 
at least four sentences.) If there Is no fifth paragraph, then you are 
finished with that cage. Do not count or use paragraphs that are split 
across two pages. Also, donot Include paragraphs that are parts of ac- 
tivity Inserts or summary /rev lew sections. An example of selected para- 
graphs from .text appears on the next page. 

Next, mark the text to isolate coding units within each selected 
paragraph. For our purposes, the unit of coding is defined as the 
presentation of one idea . Thus, the unit may consist of just one 
sentence or it may consist of two or more sentences. You will ne*ed 
to use your careful judgment to segment the paragraphs Into units. 

Example : Take the following paragraph: 

"Suppose you tied a rope around a young tree at a 

1-meter level. If you visit the tree In ten years, 

will the rope be at the same level? You might be 

surprised to find that It 1s. |6rowth 1n a plant - 

occurs only at the tips of the stems -and roots. The 1 . 

newest stetos and leave's are always at the^top of, a 

tree. The older branches remain near the bottom pf . 

a tree. The rope will stay where you .tied It at the 

level of the o^der branches. |" ^ V 

In this example, there are -two distinct units. The first Unit . 
Is an attempt to engage student interest; while linking to science 
content. The second unit is a, presentation of science content with 
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no linkage made to any other area of scientific literacy. A s 
!?!!™!lJl!^??£r a ?! n O*\ f ™ on the £th line of 



small 
this 



paragraph Indicates the division Into coding units. 1 

Jincfi coding units are established, coding begins. Use the chart 
on the coding sheet to indicate the orientation! s) and linkages with- 
in each coding unit by placing hatchmarks 1n the appropriate box(es) 
♦UI !l r iV°Jl!! 9 un1t 1n sample, you would place a mark In 
the bo* that 1s the cross between Science Content and Science-Re lated 
ffiltudes. For the second urfit, you would place a ma rk ' Tn the Sci- 
ence content/No Link box. The last sentence of the paragraph fTnot 
coded separately, because it Is redundant with the first unit. The 
coding corresponding to this example is marked on the sample coding 



Here Is^another example: 

"Me cannot know what was responsible for the cure; 
and because we cannot know, we cannot say which cause 

was responsible for the effect, the "cure." But 

suppose we know that the magic drug was prepared from 
the bark of the cinchona tree. The bark of the 
cinchona tree contains 'the drug quinine, which acts 
to depress many fevers, especially those of malaria. 
Therefore we might conclude that the drug was respon- 
sible for the recovery. I To confirm this hypothesis we 
would have to have been there and insisted that the> 
drug be given without the magic {lance or the magic 
words. I * $ 

s 

In this example, there are three coding .units. These are indi- 
cated by the small vertical marks on lines 3 and 9. The first unit 
Is an example of Science Skills/Process with no linkage I except to 
a hypothetical example, which is not coded). The second unit repre- 
sents a linkage between Science Skills/Process and Science Content. 
The yilrd unit Is another example of Sc{ence^1lls7Pr'ocess with no 
linkage. These codings also are marked on the sample coding sheet. 

Jhe following page provides additional examples: 



) 
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Additional Examples of Science Orientations Codings 



"Alcohol produced by yeast plants may be used either as In- 
dustrial alcohol or as beverage alcohol. Alcohol Is one 
of the most Important chemicals used In Industry. Large 
amounts of It can be produced when yeast Is used to ferment 
molasses. | However, much Industrial alcohol today Is made 
synthetically without yeast. | Beverage alcohol Is made by 
allowing yeasts to ferment fruit juices to produce wine, or 
grain products to produce beer. The" more concentrated drinks, 
like whiskey, are produced from fermented grain mixtures by 
a process called distillation. ' This process Is used to con- 
centrate the alcohol, I" 

Unit 1: Science Content/Ho Link 
Unit 2: Science Content/No LfnT 

Unit 3: science content/wo- LTnT (Mote: This example does 
not Include science and society /Technology because there are 
no explicit references to Implications for society or tech- 
nology.) 



"Linnaeus wanted to work out a system of scientific names 
that would be ln the same language throughout the world. He 
did not expect people to use these names In dally conversa- 
tion. They were to be used by scientists to Identify the 
types of living things that they worked with. He used Latin, 
because in those days all educated people knew Latin. |* 

Unit 1: History of Science/No Link. 

i* ■ 

" Forest management. Fire protection 1s the most Important 
part of forest management, but It Is not the only part. There 
are several other things that need to be done also. Where 
small trees grow too close together, none can grow well. Some 
of these Wees may be cut out to give the rest of the forest 
a better chanjce to grow. This. practice Is called thinning. 1 
Sometimes crooked trees, diseased trees, and trees of less 
desirable species are removed, leaving only the more valuable 
trees to grow and produce lumber. This Is Improvement cutting . 
Thinning and Improvement cutting Can be combined in a single 
operation. I* 

Unit 1: Science Content/No Link. 
Unit 2: Science Content/Wo Link. 



"The potato blight in Ireland In the 1840' s completely destroyed 
the valuable potato crop. Many Irish people' starved to death, 
and many others fled to America. The potato blight Is still a 
problem,! but we now know how to protect ttaKplants by spraying 
them." ' * 

Do not code. This paragraph has fewer than 4 sentences. 
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Title of Text; 



Authors: 1 

Publisher; Vter: 



CIRCLE ONE: wjor text supplemental text * CIRCLE (WE: topic #1 topic 12 

Page nurters where topic covered: ' , 
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Link 
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2. Science Orientations and Linkages in the Text 
Title of Text: , 



Authors: 



TCHR ID: 
RATER ID: 
DATE: 



Publisher: 



Year: 



CIRCLE ONE: major text supplemental text CIRCLE ONE: topic #1 



Page numbers where topic covered: 



1 



topic #2 







No 

Link 


1 

1. 


2 . 


3. 


4. 


5. 


6. 
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1. Science 
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3. Concept Density in the Text 

Concept Density refers to the quantity of terminology that a 
student 1s expected to comprehend in the text. Publishers typical- 
ly highlight new terms as they are Introduced 1n the text and these 
words also appear 1n a separate glossary. However, these highlighted 
j words do not nearly represent all of the terms students need to know 
/ in order to fully comprehend the text; - There are many scientific 
terms 1n texts that are not highlighted. > 

In this analysis, you are asked to keep track. of all the scien- 
tific terms presented 1n a particular block of text. For convenience,, 
you will work with the same paragraphs you .used in the previous anal- 
ysis (Orientations and Linkages). 

Directions : Fill out one concept list sheet for each of the two 
topic sections in the text. For every page 1n the text where the 
topic 1s covered, select the second and fifth paragraphs that are at 
least four sentences long. If there Is no fifth paragraph, then con- 
tinue on to the next page. Do not include paragraphs' that are part 
of activity Inserts #>r summary/ review sections. On the coding sheet 
number the selected paragraphs consecutively and Indicate the text 
page number. For each paragraph. Indicate the number of lines In 
the paragraph. Then list all of the scientific terms presented 1n 
the paragraph. Common names of plants, animals and body parts should / 
be Included as scientific terms; also, geographic terms should be In- in- 
cluded.. Within any one paragraph, do not 11st a term more than once. 
However, if a term shows up In at least two different paragraphs that 
you are analyzing, you would 11st 1t for each respective paragraph. 

Example : Consider the following paragraVh: 

* * 

"Most taxoftomlsts would agree on placing the afeen, 
golden, red, and brown algae in the subkingdom fhallo- 
phyta. Others would Include the fungi, bacteria, and ' 
blue-green algae In a single subphylum. Other taxon- 
oraists would place the bacteria and blue-green algae 
, in a separate subphylum, thus separatiffSfce bacteria 
from the fungi." ^ 

Here, you would first Indicate that the paragraph Is 7 lines long. 
Then, you would 11st the following words: 

$ 

taxonoml sts 
algae 

subkingdom 
Thallophyta 

fungi . 

bacteria 

subphylum 

* 

Consider another paragraph: 
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, When a fern spore lands In a suitable environment, 
It develops into a Microscopic plant. On the underside 
of this plant, special cells form sperm and eggs. As 
in boss reproduction, sperm oust swim 1n water to reach 
• the egg. When the egg Is fertilized, It develops Into 
the familiar fern plant." 

This paragraph is 6 lines long, and the following words should 
be listed: 

fern 

spore # 
environment 
microscopic 
cetls 
sperm 
eggs 
moss 

reproduction 
fertilized 



j 
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3. Concept Density In the Text 



TCHR ID: m 
RATER ID: 

Am 

DATE: 



TITLE OF TEXT: 
t AUTHORS: - 



PUBLISHER: 



YEAR: 



CIRCLE ONE: major text supplemental text 
Page numbers where topic covered: 



\ 



CIRCLE ONE: topic fl topic #2 



Paragraph # 

Page # 

Lines = 



Terms: 



No. of terms ■ 



Paragraph # 

Page # 

Lines - 



Terms: 



/ 



No. of terms* ■ • 



Paragraph # 

Page # 

Lines = 



Terms: 



No. of terms - 



Paragraph # 

Page # 

Lines = 



Terms: 



No. of terms « 



Paragraph # 

Page # 

Lines = 



Terms: 



No. of terms « 
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Paragraph # 

Page # 

Lines * 



Paragraph # 
Page # 
Lines « 



Paragraph # 

Page # 

Lines = 



Paragraph # 
Page # • ■ 
Lines ■ 



Tejps: 



Terms: 



Terms: 



Terms: 



S No. of terns 



No. of terms « 



No. of terms * 



No. of terms '■ 



Paragraph # 

Page # ^ 

Lines * 



Paragraph # 

Page # 

Lines ■ 



Paragraph # 

Page # 

Lines * 



Paragraph ,§ 

Page # 

Lines ° 
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No. of terms » 



No. of terms « 



No. of terms « 



Paragraph # 

Page # m 

Lines = 



Terras: 



No. of' terns * 



Paragraph # 

Page # 

Lines * 



Terms: 



Mo. of terms * 



Paragraph # 

P«9 e # _ 
Lines * 



Terms: 



No. of terms = 



Paragraph # 
Page # ____ 
Lines - 



Terms: 



No. of terms ■ 



Paragraph # 

Page # 

Lines - 



Paragraph # 

Page # 

Lines 



Terms: 



'Terms: 



No. of terms » 



No. of terms = 



Paragraph # 

Page # 

Lines * 



Terms: 



No. of terms 



Paragraph # 
Page # _____ 
Lines * 
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r: 



No. of terms 



>. of 



c £■ 

Terras: * 



Paragraph # 

Page # 

Lines * 



t 



No. of terns ■ 



Paragraph # 
Page # 
Lines « 



Terms: 



No. of terns 

— ; ...r 



Paragraph # 
Page # ■ 



Lines ■ 



Paragraph # 
Page # - 
Lines » 



Terras: 



Terras: 



No. of terns ° 



"^No. of 



terras 



Paragraph # 
Page # - 
Lines « 



Terras: 



No. of terras * 



Paragraph # 
Page # 
Lines ■ 



Terras: 



No. of terms « 



Paragraph # 
Page # 
Lines ■ 



Terras: 



No. of terras 



Paragraph # 

Page # 

Lines * 



Terms: 



No. of terms * 
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Summary: Total number of paragraphs analyzed 

Total number of lines analyzed,* 

Total number of terms ■ 



Comments: 
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4 - Graphics In the Text - 

g 

Textbooks vary not only In the .number of graphics used but also 
In the extent to which the graphics truly link with the text and aid 
comprehension. At the least desirable extreme, a graphic 1s used only 
'to sake the text attractive, with no reference made to It In the text. 
At the most desirable extreme, a graphic Is discussed In the te*t, 
captioned, and serves a clear purpose in facilitating comprehension. . 

Directions: In this analysis, we again ask you to look at the 
two parts in the text that correspond to the two observation topics 
and to complete a coding sheet for each part. Mere, you are to conr 
J* der * ill graphics that appear In t*m text part. Each coding sheet 
first requires you to piece each graphic Into one of seven categories 
and thus tally the number of graphics used. In addition, for each 
graphic, you are asked to Indicate the quality of the text referral 
and Its caption status. In categorizing and rating, each graphic, 
place a hatch mark in the appropriate row and under the appropriate 
columns. K_ 

In judging the quality of the text referral and caption status, 
use the following guidelines: 

Quality of Graphic Text Referral 

1. A rating of 1 Is given ff there Is no obvious link 
between the graphic and the text content. This would 
mean not only that there Is no reference to> the graphic 
In the text but al so that there Is no obvious purpose to 
the graphjc other than to •prettify" the page. Graphics 
that cfcmf at the very beginning of chapters sometimes 
falJlnto this category (e.g., a picture of colorful 
snarl shells on the first page of a chapter on mollusks). 
The key here Is that there Is no mention in the adjacent 
text of the specific thing the graphic Illustrates. 

2. A rating of 2 Is given If the graphic Is thematl- 
cally appropriate but there Is* no specific reference to 
the graphic In the text. Thus, for example, a figure of 
the human skeleton would be rated a "2" If 1t appeared 
'In a block of text dlsucsslon about the human skeleton 

. but there was no reference to the figure 1n the text. 

3. A rating of 3 1s given If the graphic Is thamatl- 
cally appropriate and the graphic Is referenced, but 

£ not discussed in the text. Here, the key distinction, 
D; reTatlve to rating 2, is that the graphic Is referenced 
or Identified in the text. Examples of a reference are 
(a) placing the same key (e^g. , number) by the figure 
and at a certain point In the text; (b) "See Fig. 39.4"; 
and (c) "F1g. 27-1 shows the outside view of a clam." 
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4. A rating of 4 is given If the graphic Is thematl- 
cally appropriate, referenced in the text, and discussed 
in the text. This highest rating Is given only If the 
text "In some way directly discusses the graphic refer- 
ring to no re than simply its Identity. An example would 
be; "Another, type of nerve cell Is shown in Fig. 41-2. 
" It Is a sensory nerve eel 1 . It' has the same parts as a 
motor nerve ceil, Dut tne arrangement 1s a little differ- 
ent. Notice- that the dendrites of the sensory nerve cell 
are not attached to the cell body..." This example quali 

• fles as a "4" because the' text describes the graphic la 
detail and leads you to examine aspects of the graphic 
in a comparative fashion. 

.Caption Status 

1. A graphic receives a "1" if there Is no caption* ' 

• accompanying the graphic, or simply a Figure or Table 
jpsber with no label. 

2. A graphic receives a "2" If there Is a caption that 
simply labels the graphic, with no elaboration. Exam- 
ples would be: (a) "The'cell structure of Hydra"; (b) 

The Internal structures of the frog"; and <c) "Various 
types of leaves. Top left, red maple; Top right, straw- 
berry; Bottom left, palm; Bottom rijht, Japanese maple."' 

3. A graphic* receives a "3" If there is a caption thajt 
♦goes beyond labeling and either describes something 

< .about the graphic or asks a. question about the graphic. 
Examples would be: (a) "The jawbone of a shark.. Notice 
the several rows of teeth;" (b) "Can you tell to which 
carbohydrate each of these belongs?"; (c) "The digestive 
systems, has several parts. What Is the function of each 
organ?" 
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4. Graphics In the Text 



TITLE OF TEXT: 
AUTHORS: 



RATER ID: 
OATE: 



PUBLISHER: 



YEAR: 



CIRCLE OWE: major text supplemental text CIRCLE ONE: topic #1 topic #2 
Page numbers where topic covered: ' 



'Type of Graphic 



1. Graphic 1$ one 
picture that 
presents visual 
example 

,2. Graphic Is two or 
more pictures that 
show a comparison 

3. Graphic show's 
, spatial structural 

relationship; 
>arts labeled 

4. Graphic shows quan- 
titative relation- 

sh1| 

5. Graphic Illustrates 
set-up or procedures 
for an exp eriment 

6. Graphic Illustrates 
process or cycle 



Total 
Number! 



Quality of Graphic Text 
Referral 



Caption Status 



7. Graphic classifies 
or summarizes 
tests or data 



8. Other, (please 
explain) : 



9 

ERIC 



A-61 



329 



(continued) 



> V 



Comments: 



330 



9 

ERIC 



A-62 



5 - Chapter Review Questions In the Text 

Textbook chapters typically end with a set of review or smeary 
questions/exercises. The purpose of this analysis Is to judge the 
demands of these questions/exercises. Two aspects of the questions/ 
exercises will be considered. First, the analysis exaa^s the node 

r * qU l red - „ Here ', V* continual ranges from Items for which 
^/tudent slyply } for true and 'f for false to questions 

that ask the student to write a coherent wen -structured expository 
essay. Second, the, ana lysis examines the connection between the ques- 
tions/exercises and the preceding text prose. There Is a range for 
this aspect also, with questions that ask for answers that can be 
pulled directly from the text at one end and questions requiring or^ 
Iglnal analysis at the other end. 

Directions: For this analysis; you are to focus on all the chap- 
ters that contain the portions of the text associated with each of the 
toro topics (i.e., the chapters containing the parts you've examined 
for the previous three analyses). In some Instances there may He more 
than one chapter Involved for each topic. Read each chaptereven If 
this entails reading parts that are not directly on the topic, it Is 
Important to read thoroughly because part of the analysis enta l llaP 
sesslng^the M ai between' t he quesHens and the text. *mt. SrA & ' 
we review questions/exercises at the end of each chapter. (Do not In- 
clude suggested Investigative activities). Read each question anT 
categorize ft according to the mode of response required. Then exam- 
ine the same question In terms of Its relationship to the text, going 
back to the text to see wha> relevant Information Is provided. The 
categories under mode of response and relationship to text are as 
follows. — r 

Mode of Response: There are four main categories for this di- 
mension: (l) verbal Restricted, (2) Verbal Extended, (3) Numerical 
Calculations, and (4) Flgural. Category. 1, verbal restricted. Is fur- 
ther subdivided Into five subcategories: fl) Jtatchlng; 1lT True/ 
False. (Ill) Fill-in/Label, (1v) ^ltlple-Cholcer^v) Shor^- 
swer. These are all self-explanatory, save the last, which Is defined 
to mean questions that can be answered well by writing one simple 
sentence. Category 2, verbal extended. Is broken Into two subcate- 
gories: (1) paragraph and (11) essay/report. Paragraph Is defined 
to mean a question where a good answer would require a set of at least 
two sentences, all addressing a common Idea. Essay/report refers to 
a question where a good answer would entail two or more paragraphs, 
each addressing a slightly different Idea. Here. It 1s likely that 
the question will specify that an essay or report is necessary. The 
third main category Is Numerical Calculations. This refers to ques- 
tions where the main task Is to perform a mathematical operation, 
even 1f the answer Is expressed verbally. The fourth main category 
1s Flgural. This Includes all problems where the main task Is to 
nake a drawing or graph data. In deciding what a "good" answer to 
any question consists of, you will have to use your own judgment. 

l f J !i e i cher ,'f ed1t1on 1s available to you. It may be very helpful to 
see what model answers they give. F 
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The mode of response categorization my raise the Issue of what 
the unit of the question/exercise is. Take the following example: 

"6. How does the nervous system In man function in 

a. recognition of the environment? 

b. interpretation of the environment? 

c. response to the environment?" 

The text treats this as one Item but there are three questions 
given, each requiring a separate, If related, answer. Thus, you would 
code this as three separate questions. Another example to consider 1s 
one problem where the student Is asked to match 10 scientific terms 
with their definitions. Here, ?ou would treat this as 10 separate 
questions. 

Relationship to Text : For this dimension, you are asked to de- 
cide which of the ticmowTng three categories best characterizes each 
question or exerclJmV O) Textual ly Explicit, (2) Textual ly Implicit, 
or (3) Scrlptally Implicit. (This taxonomy was developed by Pearson 
& Johnlbn, 1978). Textual ly explicit questions have answers that are 
right there on a page of text. Other reading educators might refer 
to such questions as "literal comprehension" questions. Textual ly 
Implicit questions have answers that are derived from the text but In 
an indirect sense. There Is some degree of inference necessary for 
the reader to generate the answers. The point to stress Is that the 
relationship between the question and the answer Is to some degree an 
1mp11c4*-oire. Finally, "scrlptally" Implicit questions ask the reader 
to use his or her own script (prior knowledge and general reasoning) 
to come up with an answer. These are called, in terms of other read- 
ing frameworks, critical /evaluative items. Again, It Is Important to 
emphasize that it Is necessary to study the text In order to make 
these categorizations. ' 



\ 
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5# Chapter Review Questions In the Text 

TITLE OF TEXT: ■ - 

AUTHORS: 



PUBLISHER: 



CIRCLE ONE: major text supplemental text 
CHAPTER(S): * 



TCHR ID: m 
RATER ID: 
DATE: 



YEAR: 



CIRCLE ONE: topic #1 topic #2 



* 

MODE OF RESPONSE REQUIRED 
BY QUESTIONS/EXERCISES 


♦ 

TOTAL 
NUMBER 


questions/e: 

Textual ly 
explicit 


KERCISES RELi 

Textual ly 
Implicit 


VTIONSHIP TO 1 

Scrip tally 
Implicit 


1. Verbal Restricted 
A. Matching . 




t 






B. True/False 








^ m 


C. Fill-in/Label 










D. Multiple Choice 








' 7 


E. Short Answer (can be 
answered In one simple • 
^sentence) 










2. Verbal Extended 

i A. Paragraph (requires at 
least two sentences) 






* 




B. Essay/Report (requires 
at least two 'paragraphs) 










3. Numerical Calculations 








« 


4. Figures (drawing or graphing) 










• 

5. Other (please explain:) 






i 







♦Place actual problem numbers in these three boxes 



(continued) 
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Most life science classes Include one or more laboratory activ- 
ities as part of the learning experience for each topic. This anal- 
ysis asks you to provide basic descriptive Information about each 
laboratory activity that Is assigned during your observations of each 
topic. Further, you will be asked to categorize each laboratory ex- 
ercise In teras of three dimensions: 1) Type of Activity; 2) Level 
MplIlS2d e Kjow! T ? 1C A PP ro *» ri * tene$s - Each of tnese dimensions Is 

Type of Activity 

Ub activities can be considered as falling Into one ofjthree 
categories: * 

a) Methodological - The main purpose of a methodological 
m lab activity Is to learn or Improve upon a scientific 

technique or procedure. Examples would be preparing 
a wet mount microscopic slide or finding a way to meas- 
ure how mucn water a rat drinks in a 24-hour period. 

b) Observational/Exploratory - This kind of laboratory 
activity Is characterized by following an exploratory 
approach to discovering relationships or events. These 
activities would rarely Involve systematically manipu- 
lating one or more Independent variables. The obser- 
vation of these relationships or events may or may not 

be Intended to lead to further systematic Investigation. ~ 
Examples of such activities would be observing the 
growth of a seedling's root hairs or dissecting a frog 
to examine Its anatomical structures. 

c) Fact Gathering/Hypothesis Testing - This kind of lab- 
oratory activity entails addressing specific questions 
or hypotheses by gathering data. Unlike exploratory 
activities, data are collected under a greater variety 
of conditions. Jhere are two forms of such activities: 
In one students arrive at answers by careful observation 
often to verify previous Information; the other Is truly 
experimental in .the sense that hypotheses are tested j 
(e.g., performing an experiment to test how varying / 
light Intensity Influences the rate of photosynthesis). 
This category also encompasses the special case of 
boundary- setting experiments, a special kind of fact- 
gathering experiment. These entail studying the range 

of application of some Idea or the breadth of conditions 
under which a hypothesized relationship Is present (e.g.. 
determining the highest pitch and the lowest pitch sound 
that a dog will respond to). ✓ 

level of Discovery 

For this dimension, developed by Herron (1971), it Is necessary 
to view each laboratory activity as consisting of three parts: a) 
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a problem or related set of problem(s); bL^iethooVor addressing 
the problem(s); and c) answer (s) to the 6roblem(s4» M Jp1ven these 
three parts, the level of discovery will Vary depending on how many 
of the parts are already specified for the student and how many the 
student must develop fpr his/herself. Four different levels can be 
specified as follows: 



s ■ 



Level of 








Discovery 


Problems 


Methods 


Answers 


• 

0 


Given 


Given 


Given 


1 


Given ; 


Given 


Open* 


2 


Given 


Open 


Open 


3 


Open 


Open 


Open 











In deciding, which aspects of the lab activity are "given" or 
"open," you should focus largely on the formal resources available for 
the task. For example, if the Hb materials did not give the answers 
to the studerits, you would consider answers as "open." This would 
hold true even if the teacher gave part of the an$«r to the class 
during the^Tab" period. In this case, you should now the teacher's 
.behavior under "comments." Here, It is Important to separate the 
formal structure of the curriculum (the focus of this packet) from 
teacher laplementatlon of the structure. This will allow us to 
later determine If and how the teacher changes the formal curriculum. 



Topic Appropriateness 

This dimension addresses the extent to which the laboratory ac- 
tivity Is appropriate and purposeful given the rest of the topic ac- 
tivities you have observed (e.g., the particular context of your 
classroom). While appropriateness is often linked to timing (I.e., 
when it makes mos't sense to present an activity) it also Involves a 
judgment about how appropriately assigned the content and procedures 
of the 'lab are given what students have been exposed to up to that 
point in time. There are three categories of appropriateness: 

a) Mostly or Completely Inappropriate - You would use 
this If the lab activity assigned was mostly inappro- 

„ priate in terms of timing, content, or procedures. Ex- 
amples would be doing a lab on plant cell structure when 
the topic was photosynthesis, or simply copying the di- 
agram of a frog skeleton when the topic is frog anatomy. 
Another example would be an activity where the procedures 
for the lab (e.g., using a bunson burner) are so in- 
volved that the real Intent of the lab (e.g., doing a 
sugar test) gets relatively less attention.' 

b) Partly Appropriate - This category Is used in In- 
stances where the lab activity appears neither clearly 
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Inappropriate or clearly appropriate. In this case, 
there will be something Important about the timing, 
content, or procedures that could be Improved without 
seriously negating the usefulness of the activity. 



c) Mostly or Completely Appropriate - This Is used 1f the 
lab activity seems appropriate In most or all respects 
with regard t<> timing, content, and procedures. Un short, 
this would entail an activity that was very appropriate 
for the topic, mas Introduced at a reasonable point in the 
topic coverage, and Involved procedures that students mere 
already familiar with or mere easily acquired. N 



Directions ; Fill out one set of coding sheets for each lab 
activity .that is assigned during, the two topic observation periods. 
Whatever the source of the lab, make a copy of the assignment and 
staple It to the coding sheets. (If the lab assignment Is only writ- 
ten up on the board, copy down what Is on the board on a separate 
sheet of - paper and then attach this.) then complete the coding 
sheets, referring to the definitions of the dimensions already 
presented. , < , 



In some Instances, there may be difficulty *f1rdeterm1 nlng what 
the unit of the lab activity Is. For Instance, the teacher may hand 
out a lab assignment* several pages long, that Involves three sepa- 
rate experiments that will take a total of one week to complete. In 
this Instance, you would treat each activity that require** one set ol 
procedures — I.e. each experiment — as a separate lab and fill out 
three separate coding sheets. ' 





TCHR ID: _ 
RATER ID: 
DATE: 



6. Laboratory Activity Dimensions 



Laboratory Activity # 



Circle One: Topic #1 



Source of Laboratory Activity (circle one): 



Textbook 



Topic #2 



r 



Companion Lab book 



Other Commercial Source 
Attached copy of laboratory activity 



Teacher Made Other (explain: 



Yes 



No (explain 



General Description of v Laboratory Activity:. 




Type of Activity (check one): 
.Methodological - 



Observa ti onal ^ X P^ ora *°ry 

Fact Gathering/Hypothesis Testing 



Level of Discovery (check one): 

0 - Problems, methods, and answers given 

1 - Problems and methods given; answers opens 

2 - Problems given; methods and answers open 

3 - Problems, methods, and answers open 
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(continued) 



Topic Appropriateness (check one): 

Mostly or completely inappropriate 
Partly Inappropriate 
Mostly or completely appropriate 



■ 



Comments: 
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7 * Orientations and Levels of Worksheets - 

7 ' — : •' 

Thts analysis examines all worksheets assigned during the two 
topic observation periods. Often, these worksheets comprise the bulk 
€f work products that students complete for a class; thus, they de- 
serve careful attention as Indicators of the learning demands placed 
on students. In this analysis, you are asked, to consider three as- 
pects of worksheet problems; 1) Mode of Response Required; 2) Prob- 
lem Level; and 3) Science Orientation. The concepts behind these, 
aspects have already been Introduced. A brief summary of these as- 
pects appears below: , 

Mode of Response Required 

This refers to the same set of categories used in coding the 
chapter review questions (pp. 23-26). As you may recall, the modes 
of response are broken Into four main categories — verbal restric- 
ted, verbal extended, numerical calculations, and ftgugal with 
further subdivisions under the first two categories. >tead page 23 
for a^iore thorough review. 

Problem Level 

This aspect attempts to capture the cognitive requirements of 
^jch problem. Here., your knowledge of the class context 1s vital, . 
for 1t 1s problematic to judge cognitive requirements without a sense 
of available resources and the history, of students' previous exposure 
to the topic. For purposes of this analysis, we will use three broad 
categories of "textually explicit," "textually Implicit," and "scrip- 
tally implicit" that, again, were used 1n the coding of chapter re- 
view questions (see p. 24). In the case of worksheets, however, the^ 
"text" 1s no longer the only reference point; Instead, you need to- 
consider all the given-sources of academic -Information for students 
(e.g., teacher lectures, fllmstrlps, teacher handouts). Thus, 
Problem Level 1, or "textually explicit," refers to problems that 
call for answers that can be pul led. d1 rectly from Information the 
student has been given. Problem Level 2, "textually Implicit," re- 
fers to problems where the answers are Implicit 1n the given Infor- 
mation, and thus can be derived by way of Inference. Problem Level 3, 
"scrlptally Implicit," refers to problems where the student would 
have to go beyond the given Information (e.g., using prior knowledge, 
general reasoning or other available resources) to obtain a good 
answer. If a problem entails operations at more than one Of these 
levels, the higher problem level takes precedence and should be 
coded. 4 

* 

Science Orientation • . 

For this third apsect, we are interested in the scientific lit- 
eracy areas of explaining and relating that eac*h problem refers to. 
Here, 1t 1s possible that a problem will refer to just one area of 
scientific literacy or that 1t w1M refer to a linkage between two . 
different areas of scientific literacy. As defined 1n the second 
analysis in this packet (see pp. 4-5), there 1s one area of 
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explaining: explaining science content. Next, there are six areas 
of science relating: science skills/processes, science and society, 
history of science, personal use, science-related attitudes, and ca- 
reer opportunities. Problems that demand science content with no 
linkag e are most common. Thus, there Is a -separate column allocated 
for tins on the coding sheet. For any problem falling Into this 
category, you place a hatchmark under this column. All other areas 
and linkages' between areas can be Indicated under the "Other" column 
using the following numbering system: 

1 - Science content ' •' 

2 - Science skills/processes 4 

3 - Science and society 

4 - History of science 

5 - Personal use 

6 - Science-related attitudes 

7 - Career opportunities 
.'.-.* ' ' 

For example. If one problem refers to scl ence arfd ' socl ety , then you 
would place "3" under the "Other" column. If another question en- 
tails* a link between science content and science* skills/processes , 
then you would Indicate a "1 - 2" under the "Other" column. 



D1 recti ons : Fill out one set of coding sheets for each separate 
worksheet that you collect. Fill out the basic descriptive Informa- 
tion on the top of the coding form. Then take each problem on the 
worksheet and decide Its mode .of response required. Follow the ap- 
propriate row across and place a hatchmark In the "Total Number" col- 
umn. Then continue across the row and Indicate the corresponding 
problem level and science orientation for that problem. 

. "* 

Deciding the correct problem unit may sometimes be difficult. 
Here, you are to follow the same guidelines given In the fifth anal- 
ysis for chapter review questions (see p. 24). Here* each question 
or statement requiring a separate answer 1s treated as an Individual 
problem, even If there are several questions listed under one work- 
sheet item. 



(NOTE: If a so-celled "worksheet" calls for predominantly laboratory 
activities, then you should use the Laboratory Activity 
Dimensions analysis rather than this one.) 



341 



A- 7 



7. Orientations and Levels of Worksheets 
Worksheet # ' Circle One: 

i 

Source (circle one)*: Commercial Source (specify: 



TCHR 10: 
RATER ft): 
DATE: , 



Topic #1 



Topic #2 

Te'acher Made 



OtJier (explain: 



Attached copy of worksheet 



Yes 



No (explain 



Type of Assignment (check all that apply): 



1n-class 
new material 



homework 
review 



MODE OF RESPONSE REQUIRED 

DV UHD^CUrCT DDADI t~MC 


TOTAL 
NUMBER 


PROB 

1 


LEH L 
2 


EVEL 
3 


SCIENCE OR 
Science Content/ 
No Link 


! lENTATION 
Other (Please 
specify - see ke 


1. Verbal Restrict 
*A. Matching 














b. i rue/False, 










r 




C. FfM-1n/Label 




§ 










0. Multiple Choice 


* 












E. Short Answer (can be 
answered In one simple 
sentence) 










i 




2. Verbal Extended 

A. Paragraph (requires at 
least two sentences) 












• 


B. Essay/Report (requires 
at least two paragraphs) 






m 








3. Numerical Calculations 














4. Figures (drawing or graphing) 














5.' Otter (please explain:) 




I 


% 
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(continued) 



Comments: 



Key: 



1 - Science content 

2 - Science skills/processes 

3 - Science and society 

4 - History of science 

5 - Personal use 

6 - Science-related attitudes 

7 - Career opportunities 
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8. Orientations and Levels of Tests and Quizzed 

This analysis examines all tests and quizzes assigned during the 
two topic observation periods on the selected topics. These measures 
are Important Indicators of the learning demands placed on students. 
In this analysis, like the previous analysis, you are asked to con- 
sider three aspects of tests and quizzes: 1) Mode of Response Re- 
quired; 2) Problem Level; and 3) Science Orientation. The concepts 
behind these aspects have already been introduced. A brief sunmary 
of these aspects appears below: 

Mode of Response, Required I 

This refers to the same set of categories used 1n coding the 
chapter review questions (pp. 23-26). As you. may recall, the modes 
of response are broken Into four main categories — verbal restricted, 
verbal extended, numerical calculations, and flgural — with further 
subdivisions under the first two categories. Read page 23 for a more 
thorough review. 

Problem Level 

This aspect attempts to capture the cognitive requirements, of 
each problem. Here, your knowledge of the class context 1s vital, 
for 1t Is problematic to judge cognitive requirements without a sense 
of available resources and the history of students' previous exposure 
to the topic. For purposes of this analysis, we will use three broad 
categories of " textual ly explicit," "textual ly Implicit," and "scrip- 
tally implicit" that, again, were used 1n the coding of chapter re- 
view questions (see p. 24). In the case of tests and quizzes, how- 
ever, the "text Is no longer the only reference point; instead, 
you need to consider all the given sources of academic Information 
for students (e.g., teacher lectures, films trips, teacher handouts). 
Thus, Problem Level 1, or " textual ly explicit, refers to problems 
that call for answers that can be pulled directly from Information 
the student has been given. Problem Level 2, "textually Implicit," 
refers to problems where the answers are implicit In the given 
Information, and thus can be derived by way* of Inference. Problem 
Level 3, "scrlptally Implicit," refers to problems where the student 
would have to go beyond the given information (e.g., using prior 
knowledge, general reasoning or other available resources) to 
obtain a good answer. If a problem entails operations at more than 
one of these levels, the higher problem level takes precedence and 
should be coded. 

Science Orientation 

For this third apsect, we are interested in the scientific lit- 
eracy areas of explaining and relating that each problem refers to. 
Here, 1t 1s possible that a problem will refer to just one area of 
scientific literacy or that It will refer to a linkage between two 
different areas of scientific literacy. As defined In the second 
analysis 1n this packet (see pp. 4-5), there is one area of ex- 
plaining: explaining science 'content. Next, there are six areas 



of science relating: science skills/processes A:1ence and society, 
history of science, personal use, sclence-rela^b attitudes, and 
career opportunities. Problems that demand science content with no 
linkage are most common. Thus, there 1s a separate column allocated, 
for this on the coding sheet.' For any problem .falling Into this cate- 
gory, you place a hatchmark under this column. All other areas and 
linkages between areas can be Indicated under the "Other" column 
using the following numbering system: 

1 - Science content 

2 - Science skills/processes 

3 - Science and society 

4 - History of science 

5 - Personal use 

6 - Science-related attitudes 

7 - Career opportunities 

For example. If one problem refers to science and society , then you ' 
would place "3" under the "Other" column. If another question en- 
tails a link between science content and science skills/processes , 
then you would Indicate a "l - Z" under the "Other" column. 

4 

Directions : Fill out one set of coding sheets for each separate 
test or quiz that you collect. Fill out the basic descriptive Informa- 
tion on the top of the coding form. Then take each problem on the 
test or quiz and decide Its mode of response- required. Follow the ap- 
propriate row across and place a hatchmark In the "Total Number" col- 
umn. Then continue across the row and Indicate the corresponding 
problem level and science orientation for that problem. j 4 



Deciding the correct Mblem unit may sometimes be difficult. 
Here, you are to follow the Same guidelines glverTSi^ the 'fifth anal- 
ysis for chapter review questions (see p. 24). Here, each question 
or statement requiring a separate answer 1s treated as an Individual 
problem, even 4f there are- Several questions listed under one test or 
quiz Item. 



(HOTE: If a so-caJled •test" or "quiz" calls for predominantly 
laboratory activities, then you should use the Laboratory 
Activity Dimensions analysis rather than this one.) 
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8. Orientations and levels of Tests and Quizzes 
Test or Qj1z I Circle One: 

* » 

Source (circle one): Commercial Source (specify: 

Other (explain: ) 



TCHR ID: 
RATER 10: 
DATE: 



Topic #1 
) 



-Topic #2 ~ 
Teacher Made 



Attached copy of test/quiz 



Yes 



No (explain 



Type of Assignment (check all that ap*ply): 



1n-class 
new materl al 



homework 



review 



MODE OF RESPONSE REQUIRED 
BY TEST/QUIZ PROBLEMS 


TOTAL 
NUMBER 


PROB 
1 


LEM LI 
2 


EVEL 1 
3 


SCIENCE OF 
Science Content/ 
No Link 


tIENTATION 
Other (Please 
specify - see k 


U Verbal Restrict 
A. Matching 














B. True/False , 














C. Fill -In/Label 














D. Multiple Choice 












H — ~~ 


E. Short Answer (can be 
answered In one simple 
sentence) 


0 












2. Verbal Extended 

« 

A. Paragraph (requires at 
least two sentences) 






• 








B. Essay/Report (requires 
at least two paragraphs) 














Numerical Calculations % 














4. Figures (drawing or graphing) 














5. Other (please explain:) 














— s 
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(continued) 



Comments : 



Key: 



1 - Science content 

2 - Science skills/processes 

- Science end society 

- History of science 

- Personal use 

- Science-related attitudes 
* Career opportunities 



3 
4 

5 
6 
7 
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SECTION FIVE: NARRATIVE RECORD 
■John gergendoller and Alexis Hitman 
Introduction 



jr . » 

This section of the Manual Introduces the nethodology of natur- 
alistic observation and Its utilization In the Intermediate Science 
Study. We cannot emphasize enough the Importance of conducting ob- 
servations according to the guidelines set out In this manual. 



The Use of Naturalistic Observation In the 
Intermediate Science Study 

Naturalistic observation Isfnot a technique, but a collection 
of observation strategies applicable to different conceptual and em- 
pirical ends; These strategies can be used 1n both exploratory and 
confirmatory studies, but the nature of the strategy changes accord- 
ing to the goals of the study. t 

If the goal Is to discover or Illuminate uncharted territory, 
creativity Is the key: one seeks to make the familiar strange, and 
see old realities 1n new ways. This allows the observer to Identify 4 
and label aspects of a situation which have been heretofore over- 
looked or are poorly understood. Lundgren's (1972) discovery of 
"steering groups* Is one example of exploratory research where the' 
Idiosyncratic attentions of the. observer produced an Important the- 
oretical" advance In the understanding of classrooms. In such re- 
search, novel and provocative description which captures events 
Identified and selected by the observer take precedence over the 
consistent attention to the predetermined characteristics of a 
situation. 

If the goals Is to test hypotheses, consistency is the key. 
Bossert (1979), for example, used observational narratives In com- 
bination with other data to test hypotheses regarding the formation 
of friendship groups 1n classrooms characterized by different in- 
structional formats. Obviously, when comparisons are made among 
classrooms, teachers or students. It 1s necessary that narrative des- 
criptions are comparable 1n their attention to particular details. 
Without such comparability. It Is Impossible to aggregate Individual 
events or classrooms Into exemplary types or patterns, arid examine 
relationships between classes of phenomena. With hypothesis testing 
as the goal, the priorities described above are reversed: the consis- 
tent documentation of predefined characteristics takes precedence 
over the creation of a new conceptual vocabulary. 

The Intermediate Science Study sits In the middle of this ex- 
ploratory/confirmatory continuum. On the one hand, It seeks to dis- 
cover the techniques of Individuals who teach their students to be 
scientifically literate, and create an Innovative vocabulary capable 
of describing these techniques. In so doing, we hope to portray and 
contrast the classroom behaviors of both more effective and less 
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effective teachers. On the other hand, the study will attempt to 
test several existing hypotheses regarding the development of scien- 
tific literacy. Consequently, some of the conceptual boundaries of 
the study are fixed, and data must be collected In a consistent 
fashion by all of the. observers. 

Data collectors are thus charged with a dual task: to describe 
creatively the features of unknown territory while providing complete 
information which can be used to test already developed hypotheses 
about this territory. The accomplishment of this task 1s not easy, 
and requires active concentration and application of the guidelines 
described below. 



Consistency In Observation with Multiple Observers 

The Intermediate Science Study will involve eight observers. 
Two potential problems Immediately arise: (1) What If different ob- 
servers focus on different aspects of the classroom? and (2) What 
If different observers focus on the same aspect of the classroom, 
but Interpret 1t in different ways? These problems — termed "ob- 
server b1as"V- must be recognized and resolved to the best of our 
abilities. 

If observers attend to different aspects of the classroom, then 
we receive a skewed notion of what really occurred. We might call 
this a. "personal observation strategy," where observers select what- 
ever Is of most Interest to them for examination. Some might focus 
on student behavior and leavers befuddled about the teacher's In- 
struction. Others might give us thorough descriptions of teaching, 
but leave us wondering where all the students went. Still others 
might emphasize ways 1n which laboratory exercises were Used In the 
ursult of scientific literacy, but provide minimal Infonmatlon about 
ow the teacher explained scientific concepts to the class. To en- 
re uniformity, it 1s crucial that all observers understand the 
opservatlonal priorities with regard to both the structure and con- 
tent of behavior. These observational priorities are described later 
In this section, and provide^ framework for consistent observation. 

Even though all observers focus on the same claslroom phenomena • 
their Interpretation (and hence, depiction) of these events may vary. 
This would leave us with a study of observers rather than science 
Instruction, and would be equally detrimental to the goals of this 
research. The resolution of this problem, like the personal obser- 
vation strategy problem discussed above, requires the careful use of 
judgment. 

Observers inevitably Interpret what they see; being human, there 
is no way to completely preclude this tendency. Nor would we want to. 
Narrative descriptions which omitted all observers' judgments regard- 
ing tones of voice, facial expressions, nonverbal gestures, or class- 
room climate would not only make dull reading, they would neglect as- 
pects of the classroom that only a flesh and blood observer can see. 
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The key here Is to focus on the thorough documentation of behavior, 
and then use this as evidence for a separate Interpretation. 

Consider these two examples: 

* 

Students were bored. The teacher was doing a lousy job. just 
as Jfce seen her do many tines before. Those poor kids. 

The teacher continued to talk about the four chambers of the 
heart, stressing the reasons why scientists had changej^fhe 
terminology from auricle to atrium. She spoke — or rather 
read — In a mon&tonlc voice, hands holding her lecture 
notes, eyes always on the notes rather than the class. Sammy 
looked over at Bill and mimicked the teacher; both stifled 
-laughs. Looking around the room, I would estimate that 1/2 
the class was either looking out the window or had their 
heads down on the desk. The other 1/2 seemed to be playing 
tlc-tac-toe or other paper and pencil games with their lab 
partners. Sue, always studious, was working math problems. 
(I was amazed by the lack of disruptive behavior by the 
students, ^heteacher was doing a poor job; students seemed 



These examples hardly bear elaboration. The first presents 
unsupported juoWits. we have to take the observer on his or her 

!°!r . 1 5f/S e ! n V s f^l } y judgmental, but Is convincing as a re- 
sult of the behavioral detail the observer presents. Moreover, In 
the second excerpt the observer has placed the behavioral details 

;lnL:/ nd Ti hen P re f« nt ? d conclusions, observations, and Interpre- 
tations. These subjective remarks are placed within parentheses to 
separate them from the behavioral record. 

r 

The organization of behavioral details followed by Interpreta- 
tions Incased In pa rentheses Is more than a stylistic convention. It 
is y constat reminder to separate reports oTlienavlor from t he In-"" 
terpretati o n or that benavior. and to give pr iority to nonevalua tlv e 
portrayal. The use of parentheses signals the observer and the react - 
!i r - 5STl t ! r ?r etat1on 15 occurring. Both writer and reader are thus 
alerted that the worth of this Interpretation rests on the strength 
of the supporting evidence just depicted. 

The points made about the separation of behavioral detail from 
the Interpretation of this detail suggest another central aspect of 
naturalistic observation: active concentration (rather than passive, 
sponge-like Involvement) 1s required. Observers must constantly think 
about what they are doing; they must not be lulled by the familiarity 
of the classroom, or seduced by an Interesting lecture. Because we 

nr^i a !^°° ,,,S i $0 *r n : U 18 d1ff1cult ^ avoid taking things for 
granted and neglecting to record fetalis which strike one as obvious 
(e.g., everyone would know'that). It Is just this familiarity which 
makes It very difficult to be an active observer. y 
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For an observer to produce rich, usable accounts of classroom 
life, however, s/he must remain an active and slightly distant ob- 
server of a scene, conscious of what s/he 1s doing, aware of choices 
being made and the reasons for making them. This pertains to both 
the content of the Information being captured as well as the mean- 
ing^) the observer attributes to this Information. Active concen- 
tration 1s necessary If the observer 1s to guacd against the dual 
pitfalls of random observation 1 and unsupported generalization. 

p 

\ * • 

The structure of Classroom Behavior: Interactions , 
Episodes, Segments, and Activities 

» 

When looking at science lessons, It Is Important to be aware 
of the structure of behavior as well as the content around which It 
occurs. Later, we will discuss the observational priorities to guide 
observers' selection of the "content" to be recorded. Here, we atk 
concerned with depicting a conceptual "structure" of interaction as- 
$umeti to underlie all classroom behavior, regardless of the content 
or the lesson, the activities In which students are engaged, or the 
number or status of the actors. 

We assume that classroom behavior may be conceptualized accord- 
ing to a number of structural units. These units define both the 
spontaneous, Informal Interactions found In all human behavior, as 
well as the more formal, curriculum-driven activities which charac- 
terize life In science classrooms. 




At Us most basic level, classroom behavior consists ol 

ognlzable series of Interactions between individuals and the environ- 
ment. These Interactions' may involve teachers and students, students 
and students, students and materials, or teachers and materials. The 
Important point here Is that every Interaction has two sides, and ob- 
servers must describe the contribution of both sides If we are to un- 
derstand what Is occurring. • * 

Consider a teacher lecture about cell structure. Although the 
teacher is doing all of the talking, s/he Is talking to students. 
Given the Interactional stance taken here, students' responses to 
this lecture are an Integral part of this lecture. An observer must 
not ony capture the way the teacher explained cell structure, s/he 
would note the reactions (both verbal and nonverbal) of the students. 
In watching the classroom, the observer would shift attention fro* 
the teacher to students, describing one, then describing the other. 

In a discussion, the same general rule also holds. Observers 
should assume that a discussion Is built around the Interactions j 
of Individual talkers as they take conversational turns. We need 
to know who says what to whom, and how the person addressed responds. 
This conversational chain may have more than two links. For example, 
if Jane answers the teacher's question about cell division In pro- 
tozoa and is spontaneously corrected by another student, who Is 

i 
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then corrected by the teacher. Me need to know the contribution of 
each participant to the discussion. 

«oa lab group. Information regarding the structure of Interac- 
tion t^also crucial. When one student says that frogs are yucky, 
now and^ln what .order db the other students respond? Who laughs? 
Who remains silent? Who begins the next topic of discussion? Who 
starts to dissect the frog? 

Student-teacher, student-materials, teacher-materials and stu- 
Jf?!:!?^*? 1 i n J er *ct1pns are the basic conceptual links In an In- 
teractional, chain which extends from the beginning of class to the 
final bell. If we label the contributions of individual actors to 
these Interactions using letters, a simplified schematic diagram of 
a classroom discussion might look like this: 

A -> B; B -> A; A -> B; B -> C; C -> A 

The obligation of the observer Is to focus on these Individual contrl 
but Ions to classroom behavior and record then as fully and accurately 
as possible. 

A spontaneous cluster of Interactions, focusing on the same con- 
tent, that seems to hang together and>make sense art whole consti- 
tutes an episode . Such clusters represent whirlpools In the flow of 
classroom** Interactions. Examples Include a series of teacher ques- 
tions on a single topic answered by different students. Inappropriate 
student behavtor and the teacher's response (or lack of response), 
yelled fits of glggllno In lab groups or a single student's continu- 
ing attempts to get help from an unresponsive teacher. Whatever the 
content of an episode, 1t represents a spontaneous and coherent ser- 
ies of interactions only loosely associated with the formal demands 
of the curriculum. Although you are not required to make specific 
reference to episodes 1n your narratives, they provide a useful way 
to make sense of what Is happening, and provide another frame to help 
you organize your observations. 

To this point we have been discussing structural units assumed 
to underlie all classroom behavior regardless of content. Thinking 
In terms of Interactions and episodes will help you to capture the 
spontaneity of classroom behavior. Although classroom behavior Is 
characterized In large part by spontaneous Interaction, It Is also 
driven by the requirements of the formal curriculum. The final two 
units focus on- the structure of the lessoinPstabllshed by the teacher 
or the materials that define a context for the occurrence-of Inter- 
actions and episodes. These two units are the activity and the ac- 
tivity segment. 

ClaSr^pe^lods generally consist of several activities during 
which students engage In qualitatively different behavior. » Roll call 
Is often followed by passing In homework, which Is followed by a 
short Introductory teacher lecture, followed by seatwork or labwork, 
followed by dismissal. In our terminology, all of these are ac- 
tivities. Some of these activities may be subdivided into activity 

t 
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segments . Labwork, for example, nay consist of gathering materials, - 
setting up the experiment, recording data, carrying out calculations, 
comparing these calculations with friends', and writing up the results. 
Other classroom actltlvles like seatwork or silent reading do not 
require qualitatively different behaviors, arid thus there are no ac- 
tivity segments. \ 

Observers must\ record the time each activity of activity segment 
begins and ends, the\ general nature of student and teacher behavior, 
any materials usage, \t he grouping arrangement, (e.g., whole group, 
multiple groups, Inrffwl dualized) chosen or allowed by the teacher and 
should multiple greupsXbe used, the way membership In these groups 
was established (chosenXby teacher, self-chosen by students, random 
assignment by teacher). \ This information Is essential because it al- 
lows us to summarize theXsoclal features of science activities and 
understand and explore the social (in addition to the cognitive and 
attltudlnal) outcomes of science Instruction. 
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Framework for Narrative ftecord 

The framework Is organized Into two parts (see Table 5.1). Part 
One refers to some specific ways of teaching science. Part Two re- 
fers to the general task features of the class. Looking for the be- 
haviors described under Part One takes precedence over the features 
described under Part Two. However, since some of the Part One behav- 
;f!IW^!! r w1t J, low frequency, you should rarely encounter diffi- 
culties In thoroughly capturing what 1s asked for under Parts One and 

It Is Important to emphasize that you are not being asked to or- 
ganize your narrative according to the framework; rather, the frame- 
work here to help you understand and Internalize the kinds of 
things that are Important to capture. The narrative itself should 

* J«tural flow of events during class. Sometimes, for ex- 
ample, one statement by the teacher may contain several elements of 
Interest from the outline below; In this case, It Is sufficient to 
record accurately what the statement was. 



Pa,rt One: Specific Ways of Teaching Science 

It Is hejjpful to think of the teaching of science as taking one 
of two forms: explaining or relating. As defined below, explaining 
and relating can occur as fairly discrete behaviors or simultaneously 
as part of one behavior (e.g., part of one teacher statement). 

You should have a notion of the "Ideal" ways in which a teacher 
could explain or relate a topic from what you have read about sclen- 
ilII. C *I! te r2 cy ? °I course »^t: Is unlikely that most teachers -will 
meet this Ideal. It Is even possible that you will encounter many 
bad examples of trying to explain and relate a topic. Thus, you 
should anticipate the possible range In quality of explaining and M 
relating and capture In your narratives any attempts by the teachel 
to explain or., relate—whet her well done or poorly done. " * 



A ; Explaining Orientation . Explaining refers to teacher presenta- 
tions of the topic content,. There are several ways In which a teach- 
er can attempt to communicate content-e.g.-, by short statements, by 
longer discourse, by qae1t1on1ng/?tuTj*nts, by reading out-loud, by 

7mnJi?Ll h !! 9 ^ 0 ! t !! e fe ?? rd » and even b * a demonstration. What Is 
Important Is that regardless of the Instructional method used, the 
teacher Is trying to com municate facts and concepts that are funda- 
mental to the understanding of the topic . — ' . "t^ 

It Is Important to distinguish explaining topic content from\ 
explaining procedures. Teachers explain procedures when they tell 
students the things they must do to get ready to process Htormatlon 
(e.g. pass out papers,, open up books, check out the contents of their 
dissecting kits, etc.). While you should summarize the nature of 
these procedural, explanations In your narrative, 1t Is not necessary 
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Table 5.1 
Framework for Narrative Record 



PART I. -SPECIFIC WAYS OF TEACHING SCIENCE 

^ A - ^plaining Content - the topic knowledge the teacher presents 
and the way in wfrlch It Is- presented 

> B * Relating Content - when a teacher takes scientific facts and 
•concepts arid relates them to any of the following:: 

!• science as a social historical -process -- the 
historical development of Ideas and the contri- 
butions of Individuals 

2. science as a reasoning process -- includes science 
as a way of thinking, examining "how we know," hy- 
pothesis formation, observation, measurement, in- 
ductive-deductive reasoning, the notion that ideas 
evolve and change. 

3. science and society-technology — problems that 
society faces In the past, present, and future, and 
applications of science to everyday living. 

, 4. positive attitudes towards science — students' 

and other people's feelings about" the value of * 
science. 



PART-* 1 1. TASK GENERAL 



A « Teacher's Directions for Assignments 

B. Resources Made Available to Students 

c * Statements about Grading Policies and Accountability for Work 

D. Cognitive Orientation of Assignments 

E « Students' Engagement in Work 
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to record then in detail. In contrast, we ask that you captu re 
content expl anations In as much detail as possible . Although vou 
will probably be forced to use a combination of verbatim, paraphrase, 
and summary notes (the exact mixture will depend on how quickly 
events occur), the Ideal Is to maximize verbatim accounts while min- 
imizing summarization. « 

Below are several examples of narratives that capture explaining 
content; • r 3 



Example 1: * 

Teacher: DON'T FORGET THE EARTHWORM — HE '$ NOT A VERY 
DEVELOPED CRITTER. HE'S NOT EXACTLY WHAT YOU WOULD CALL OW OF 
YOUR HIGHER ORGANISMS ON THE LADDER OF LIFE. WHO SITS AT THE TOP 
OF THAT. BY THE WAY? YOU'VE HEARD. YOU'RE LOSING At US. WE 
{£ W. ARE THE HOST cSfuX. <U SAT'S 

125 ISSc E ?Ii°S LIFE? IF Y0U START AT THE TOP WITH US 

2S,n°Sn r E E J22 22£ J^W"* 006 " ™ E DIFFERENT LEVELS, WHAT 
WOULD YOU FIND AT THE BOTTOM? WE ONE-CELLED ANIMALS, EH? BUT 

vUn T Sx?, J^fi^^SF ^ °* "« ETH ER YOU HAVE MILLIONS OF CELLS, 
YOU STILL NEED FOOD. YOU STILL NEED TO GET RID OF WASTE 
MATERIALS. YOU STILL NEED TO SOMEHOW DIGEST THAT FOOD... 



* Example* 2: 

Studenti l ' n TRYING TO FIND THE FUNCTION OF THE 
TRACHEA, OR WHATEVER IT'S CALLED. 

- Teacher: THE TRACHEA? 

Student: YEAH. 

Teacher: NOW, WHERE IS IT, TO START OFF WITH? 

Student; WINDPIPE? 

Teacher: .WINDPIPE, RIGHT. 

Student: IT'S THE SAME THING 

UIllftllIBP teacher: YUP » ™ E SAME THING... REMEMBER, IT'S THE 
WINDPIPE AND IT GOES FROM THE BACK OF THE THREAT TO WHERE IT 
BREAKS OUT INTO THE TWO BRONCHIAL TUBES. . .REMEMBER YESTERDAY YOU 
WERE LOOKING AT TRACHEA TUBES FROM THE GRASSHOPPER? 
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Student: OH YEAH. 

Teacher: THEY CONNECTED THE SPHERICALS TO THE INNER 
SACS. IT'S JUST THE PIPING. YOU SET THE AI* COMING FROM THE 
OUTSIDE TO THE ORGAN OF BREATHING... 



Example 3: 

. He wrote the notes .on the overhead projector as the 
students copied them/ Into their books. The notes contained the 
scientific knowledge the students were to know, as Illustrated by 
the first sentence — * 

"The basic unlcelluar organism contains all the 
same cell structures that the basic sped a V 
1zed animal or plant cell contains (nucleus, 
mitochondria, golgl bodies, endoplasmic retl- 
culum, etc.)." 



B. Relating Orientation . Relating refers to using the content of 
a topic to demonstrate one of the following goals of scientific 
literacy: 

1) Science as a social historical* process 

2) Science as a reasoning process 

s 

3) Science and society-technology 

4) Posit lye^ attidues toward science 

Definitions and examplesJof each of these relating areas follow. 

* - # 
Bl. Relating to Science as b Social Historical Process .' This 
takes place when a teacher attempts to communicate the historical 
context of some scientific knowledge or process. This context can 
be portrayed In specific or general terms. In specific terms, the 
teacher would refer to particular Individuals in history and their 
contributions-^. g., Mendel's work In genetics, Salk's development 
of the polio vaccine, Fleming's discovery of penicillin, Watson and 
Crick's determination of the structure of ONA, etc. In general 
terms, the teacher would refer to scientists or other people, 
without mentioning specific individuals. 

f 
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contPit i h the of the teacher's relating of 

a ?^??„^J 1 ^ r I c ; 1 . proce ! s ' you should focus 0" whether there is 

n£* 2lX ^I? be1 ! 9 f de " SlB P ly 11st1n 9 ■ bunch <* historical 
names, dates, and events does not aean a high quality "relating " 

Instead, higher quality "relating- takes place when the uiche? uses 

the historical context to demonstrate .points suSns?^leTco^ S 

ceptlons of phenomena have changed over tine, some discoveries Mere 

process, some theories have challenged the social order of the times, 



as a 



Example 1: 

rnniv n „ T ,l! a El?! r: Y0U WERE SUPPOSED TO READ CHAPTER 8 FOR 
TODAY. O.K. I YE GOT SOME QUESTIONS. WO WAS THE FIRST PERSOM 
THEY TALK ABOUT WHO DID AN EXPERIMENT WlS A PLANT? S« 

. George: DON'T KNOW. 
Sally(ca11s out): VAN HELMONT. 
EXPERIMENT? Teacher: - **** DID VAN HE&fONT DO FOR HIS 

, ^ Sally: PLANTED A TREE IN A TUB. 

Topr , t%m Teachers YES— AND WHAT ELSE DID HE DO WITH tW 

TREE? HE WATERED IT., RIGHT? AND WHAT HAPPENED TO THIS TREE? \ 

Mark: ITyKEW BIG. 

Teacher/ ALRIGHT. SO THE TREE GREW BIG THE 
BOOK SAYS THE TREE GREI FROM 5 POUNDS TO 200 POUNDS SO WHAT 
DOES THIS MEAN? WHAlTWAS VAN HELMONT TRYING TO FIND OUT? 

Sally: HOW TREES GROW... HOW THEY GET LARGE. 

Teacher: O.Ku HOW TRfcES GROW. WELL. WHAT IDEAS 

MLJEK VAN HELM0MT m AB0UT THAT? WHAT COULD BE THE 
EXPLANATIONS FOR WHY A TREE GETS LARGE? WHAT DO YOU THINK MOST 
PEOPLE BACK THEN BELIEVED WAJTthE REASON THAT TREES GREW?... 



f 
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Teacher: I WANT TO REVIEW S0M£ OF THE THINGS YOU 
SHOULD KNOW FOR THE TEST TOMORROW. THE TEST IS GOING TO BE ON 
DISEASES AND WHAT CAUSES THEM. I. EXPECT TOU TO BE ABLE TO TELL ME 
WHAT A BACTERIA IS AND WHAT A VIRUS IS. ALSO, WE TALKED SOME 
ABOUT THE HISTORY OF DISEASE THEORY-HOW BACK IN THE OLD DAYS, 
PEOPLE USED TO THINK DISEASES HERE CAUS^BY EVIL SPIRITS AND BAD 
AIR YOU SHOULD BE ABLE TO EXPLAIN WHY PEOPLE THOUGHT THIS. 
ALSO, YOU SHOULD KNOW SOME OF THE IMPORTANT SCIENTISTS WHO DID 
WORK THAT CHANGED PEOPLE 'S/fe AS ABOUT WHAT CAUSED DISEASES... 



B2. Relating to Science as a Reasoning Process , A teacher 1s 
relating science content to the scientific reasoning process when 
he/she attempts to communicate how scientific knowledge 1s acquired. 
This would Include talking about observing natural events, formulat- 
ing and testing hypotheses and theories, deductive 'and Inductive 
reasoning, concepts of randomness and probability, and the tools and 
methods of measurement *\ 

v 

A teacher's "relating" of the scientlflCreasonlng process can 
be done very poorly or very well. A poor job would entail presenting 
misguided notions of what scientific process is or listing "steps" In 
a process without giving the underlying rationale. A good Job would 
entail some Illustration of the general point that scientific know- 
ledge Is not accumulated In an accidental or arbitrary fashion, but 
instead Is accumulated through a set of agreed upon standards that 
Have a ^logical foundation. 

Below are examples of relating to science as a reasoning 

process: 



> 



Example 1: 

Student (to teacher): PLEASE COME HERE. NOTHING 
HAPPENED WITH OUR EGG WHITE. . 

Teacher: REPORT WHAT YOU FOUND. BUT IT DOES SEEM A 
LIITLE STRANGE. COMPARE IT WITH YOU NEIGHBOR'S. IN YOUR 
CONCLUSIONS SPECULATE A LITTLE BIT. REPORT WHAT YOU FOUND, BUT 
SAY IT IS DIFFERENT FROM YOUR NEIGHBOR'S AND THAT IT IS A LITTLE 
STRANGE BECAUSE EGG WHITE TS PROTEIN. YOU CAN INDICATE THAT MAYBE 
YOUR METHOD GOT FOULED UP. > 
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Example 2: 

Teacher: WE KNOW THAT ALL BACTERIA ARE NOT HARMFUL, 
BUT IT ISN'T ENOUGH JUST TO SAY THAT. YOU'VE GOT TO CONVINCE ME 
THAT YOU KNOW WHAT YOU ARE TALKING ABOUT. WHEN I ASKED YOU THE 
Q^SJION SOME OF YOU SAID, "NO-OH." I KNOW FROM HOW UNCERTAIN 
YOU SOUNDED THAT YOU DON'T KNOW WHAT YOU ARE TALKING ABOUT. 

NOW SCME BACTERIA ARE HARMFUL. CAN YOU TELL ME ABOUT 
l SOME OF THOSE? 

Students: (make several suggestions, Including 
scarlet fever) 



Teacher: I DON'T JUST NEED THE ANSWER. I NEEfe THE 
SOURCE OF YOUR INFORMATION. YOU KNEW THE ANSWER BUT VOtf DIDN'T 
KNOW THE PAGE NUMBER." THIS IS WHAT WE REFER TO AS BEING 
SCIENTIFIC. YOU MUST KNOW THE SOURCE OF THE INFORMATION. 



Example 3: 

Teacher: WHAT IS THE TECHNICAL METHOD? I'M ASKING 

YOU RIGHT NOW. M 

Student: THERE'S AN OUTLINE TO FOLLOL AND YOU RECORD 

THE OBSERVATIONS AND REPORT TO SOMEONE ELSE. 

Teacher: THE RESEARCH METHOD? 

Student: DEFINE THE PROBLEM 

Student: COLLECT INFORMATION. 

Student: JJA&E-AN HYPOTHESIS 

Student/ THEN EXPERIMENT. 

Student: RECORD YOUR FINDINGS. 

Teacher: BUT, BEFORE YOU RECORD... 

Student: ORGANIZE YOUR OBSERVATIONS. 

Teacher: IN TABLES- AND GRAPHS... 
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Student: DRAW CONCLUSIONS. 
Teacher: FINALLY... 
Student: PREPARE A REPORT. 



Teacher: WHEN PEOPLE REPEAT THE EXPERIMENT, THEN THE 
HYH1THESIS MAY BECOME A THEORY. ..OK, THE PURPOSE OF A CONTROL IN 
AN EXPERIMENT — LOTS OF TIMES WE LEAVE THIS OUT BECAUSE WE FOLLOW 
THE TECHNICAL METHOD. 

Student: SO AN EXPERIMENT HAS ONLY ONt VARIABLE. 

Teacher: YES, CONTROL EVERYTHING BUT LEAVE OUT ONE 
FACTOR. FOR EXAMPLE, IN PHOTOSYNTHESIS, GIVE TWO PLANTS ALL THE 
SAME CONDITIONS, BUT LEAVE ONE IN THE LIGHT AND THE OTHER IN A 
CLOSET... 



B3. Relating Science and Society /Technology . This area of 
relating refers to a teacher communicating, how specific areas of 
scientific knowledge have Implications for society or for technology. 
Often, there Is a direct link between a technological product (e.g., 
a new drug, a new fertilizer) and Its societal consequences f longer 
life* spans, more productive farming). 

The teacher who does a good job of relating In this area will 
go beyond a cursory mention of some connection and really encourage 
students to-cons1der how specific scientific knowledge has either 
affected people In the past or will affect them. In the future. 
Furthermore, It often will bejgpst Ideal for a teacher to present 
at least two points of view (e.g., the advantages and disadvantages 
of pesticides). -In short, a teacher who does a good job of relating 
1n this -area will model parts of a decision-making process that stu- 
dents can apply In their own lives as they consider their use of 
science-based technologies. 

Three examples of relating sci^pce to society /technology follow: 



/ 

A-94 



* 

■ * 

/ 



N 



1 



Example 1: 



mFFPRFirr J?SrfL : M .?T»;, H? tEW)AY WE TAtKED ABOUT THE 
SSm^^^PT5pJfy^r?f^I I0N m NTIFICML SELECTION. 

Student: COWS — PEOPLE BREED COWS. 
THE COWS? I MCher: AH0 HHAT ARE ™ EY TRYING TO IMPROVE IN j 

Student: UM^. THE MILK- OR NEAT. 

. Dnipr Teacher: HOW ABOUT ANOTHER EXAMPLE? (pause) HOW 

ABOUT SOME OF THE PLANTS WE EAT? ' 



V, SEEDS. 



Student: I KNOW. GRAPES — GRAPES THAT DON'T HAVE 



vn.Nc*v .»r 22?!F 6000 EXAMPLE - S °. « GENERAL, WAT WOULD 
YOlPSAY AR&. SOME OF THE ADVANTAGES OF ARTIFICIAL SELECTION FOR A! I 
OF US? WHY ARE WE BETTER OFF WITH II TON WITHOUT IT? F ° R ^ 



OF IT. 



Student: BECAUSE THINGS GROW BIGGER, SO THERE'S MORE 



yields * fo£ c W^lp^f Tflftf WST 

IL . i5I R0NG f!!» AND PUNTS ARE BRED SO THAT THEY RESIST DISFASF 

Student: YEA— IT'S A LOT OF WORK. 

Teacher: ALRIGHT. THAT'S ONE THING IT IS pfpFM^iwr 

BOTH IN TERMS OF MONEY AND TIME. AMY OTHER IOEAS?. E * PENSIVE 
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Example 2: 

t 



The teacher spent the first 10 minutes of the period 
discussing the chapter section on "Drugs and Your Body." The 
teacher first Mentioned drugs used to fight disease, specifically 
antibiotics. The teacher did not define antibiotics, but just 
gave penicillin as an example of "a drug that fights Infection." 
One student then raised her hand and, asked If aspirin was an 
antibiotic. The teacher replied that It wasn't, but that It was a 
drug used to relieve pain. The teacher then picked up on the 
topic of aspirin and said It was a drug that there was some debate 
about— that 1t was a common drug that has given relief to millions 
of people over the years, but that now It Is known that aspirin 
may cause some problems too. The teacher asked students If they 
ever toofc aspirin and for what reasons.. x 



Example 3: 

Teacher: IN THE FILM YESTERDAY, THE LAST THING THEY 
TALKED- ABOUT WAS SPACE STATIONS OF THE FUTURE. THEY WOULD BE 
PLACES WHERE PEOPLE COULD LIVE FOR LONG PERIODS OF TIME. SO, WHAT 
WOULD THESE STATIONS HAVE TO BE LIKE FOR THAT TO WORK? 

Student: THEY'D HAVE TO &E LIKE HERE ON EARTH. 

Teacher: O.K. LIKE EARTH."* BUT WHAT IS IT ABOUT EARTH 
THAT THEY WOULD HAVE TO IMITATE? THINK ABOUT ALL THE THINGS WE 
LEARNED ABOUT EARTH'S ECOSYSTEM. 

Student: THERE WOULD HAVE TO BE THE SAME AIR, AND 
SOIL, AND PLANTS. . . 

Teacher: ALRIGHT. THEY WOULD NEED HAVE THE SAME 
ATMOSPHERE, AND THERE WOULD NEED TO BE SOIL AND PLANTS IN ORDER TO 
GROW FOOD. IF THERE WERE PLANTS, WHAT KIND OF CYCLE WOULD HAPPEN? 

Student: THE WATER CYCLE... 

0 

Teacher: WELL, THAT WASN'T WHAT I WAS THINKING OF, BUT 
THE WATER CYCL^ IS ALSO IMPORTANT... 



9 
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B4 ' Positive At tldues Toward Science . This area of relating refers 
to a teacher s attempt to deal with the Individual or collective af- 
fective reactions people have towards science as a discipline and 
specific science knowledge, concepts, end applications. This probably 
will take place most commonly In the context of a class discussion. 

The teacher who o*oes a good job of relating In this area will 
try to foster well-founded positive attitudes and curiosity toward 
science. The teacher ma* also model his or her own positive attitude 
toward science as a discipline. 

Following are two examples of relating to science attitudes: 



r 



Example 1: 

The teacher Js going over the worksheet on human 

ffil* 11 * tudents - She gets to the next to the last 
question, whlcfr asks for the distinction between identical and 
fraternal twins. A student responds with the right answer. Then 
another student calls out, "What about 'test-tube' babies?" The 
teacher asks that student to explain what a "test-tube" baby 1s^ 
the student gives a jumbled answer suggesting the misconception 

i^J^ftil!™ ?E" l!L a te ?* The teacher provides the 

correct definition. She then asks the class how they feel about 
the Idea of a "test tube" baby. Several students raise their 
hands, One student says it seems unnatural and scary. Another 
student says It might turn out to be bad because scientists could 
take control. A third student says It might be a jood thing 

b ?ffi s f t !? re a , re lots of I* 0016 wno can t ^ve babies and this 
might be the only way... 



Example 2: 

nu nt ~ Teacher: ALRIGHT. WE'VE JUST ABOUT TIED UP OUR UNIT 

2?-?-£SI5\ N0W ' IN ™ E *°° K - ™ ERE ARE SEVERAL -EXAMPLES OF CAR- 
EERS THAT INVOLVE WORKING WITH PLANTS. LET'S SEE - ON PAGE 241 
WE SEE PEOPLE WHO ARE FLORISTS, AND ON PAGE 261 THERE ARE- PEOPLE 
WHO LIMBER, AND ON PAGE 281 THEY TALK ABOUT PEOPLE WHO HYBRIDIZE 
PLANTS. ARE THERE ANY OF THESE JOBS YOU MIGHT LIKE TO DO? 

Student: I'D THINK WORKING WITH LUMBER WOULD BE NEAT. 

Teacher: OK. WHAT ABOUT IT WOULD BE NEAT? 

m i at rw tw Sl t: WELL - GETTING TO BE OUTDOORS AND GETTING 
A LOT OF EXERCISE. 
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Teacher: O.K. WHAT DO THE RESt OF YOU FEEL? 



Student: I'D LIKE TO BE A FLORIST 



Part Two: Task General 



As Indicated 1n Table 5.1, the next set of observational priori- 
ties have to do with capturing the fpaltrres of classroom academic 
tasks. These features are I not specific to science; however, since 
you, will be observing science classes, all of the academic tasks you 
see ostensibly will be relked to science. 



Our notion of academi<t tasks Is taken from Doyle (1983). Doyle 
defines tasks as something if or which there is an observable work pro- 
duct. This clearly includes anything where students must mark an- 
swers, draw, or write; alsoL In science, we broaden this to Include 
laboratory experiences and exercises where there may or may not be 
an immediate, tangible wor*\ product that results. 



It 1s Important to clarify where teacher recitation and question 
and-answer sessions fit In with the concept of academic tasks. On 
the one hand, these activities may not seem especially relevant to ac 
ademlc tasks since an Immediate work product is rarely required. On 
the other hand, recitation and quest lon-and-answer can be viewed as 
an opportunity to practice content, and thus^as a resource for doing 
tasks. Further, It often Is difficult to determine ahead of time how 
>a teacher will use these activities; it is always possible that these 
activities may be leading up to a work product. Here, we want you to 
adopt the latter view: that teacher recitation -wild questioned- * 
answer sessions are Important for the complete understanding of aca- 
demic tasks and, thus, need to be capttrreoVs resources for tasks . 
Uf course, under Part One of the framework, we already nave asked 
you to pay particular attention to recitation and questlon-and-answer 
activities as vehicles for explaining and relating science content. 
Here, we Suggest that these activities also have significance from 
the standpoint v^of resources for academic tasks. 

The fiv*e general task features that we ask you to focus on are 
defined below. By capturing these features, you will be giving us a 
well-rounded portrait of what the tasks observed in your classroom(s) 
were like. 

Teacher's Directions for Assignments . Here, you are asked 
to capture the formal statements a teacher makes about what the task 
is and how to do the task.' The teacher may communicate this orally,, 
by written information (e.g., on the board or on a worksheet), or by 
both. You should copy down the form of any communication, or in the 
case -of directions that are handed out on worksheets, collect a copy 
of the worksheet. If the directions appear 1n a published workbook , 
or text, copying/ttowa.the assigned page numbers Is sufficient. 
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It Is Important to realize that directions for one task often 
££ ¥ 5," th f™ ult ? f interactions with students and also «y cSange 
oyer time. Fox< example, students often ask questions or make cmnts 

"It iStfef l€ \! r $e J tWOrk . that 1n tte°teSn1r C ~ S 

^2 5f p11 fl t tn f d1rect1 o«s 'or the task. A teacher also mav qlve 
c^flTS'SaU? ^f 0 "!? t0 r 1ew1n « «ua«its',Kork. ? lirjf 9 ihS 
t^frJ^ a c d1t1onS , t0 ^^tlons can occur over a relatively long 

a ^nU^rJVJ*? te ! cher Bl 9 ht «wt Indicate that a fin- 
ai unit report Is due In five days. Upon seeing initial effort* nf 

by saying a draft of the report Is due In four days, with the fiiwi 

tner 9 ^ J**** for the ™Ktf .^"Sl 

th?r P Jf^r!^tJr U r 5* teacher reads the dr « fts - *" • case like 
S JhJV 8 cr1t1 S? 1 t0 capture exactly both the nature arid~1m1na 
of the changes. -In essence you want to be able to oescrlb* thl L 

course or Marking on a task. A useful frane of Bind is to (uotiu 
ft£ * st "*jL 1n the c 1 "* «k yourself un«2e??ou 

te»Q"rceT Had. Available to Students. This aspect of aca- 

2« lahli l 3:« r hif?»il ctpt ^I 9 ,nd ■« resources students have 
available to help than complete a task. A nuaber of things can Serve 

as resources. Including: (a) textbooks or other^eurrlcull? wSrlJls! 

{. k ri«?.?L C J* U ? Mr ? -WH»s f c > " otes Previously! J 
-2 . C0 " p1ete ? Previously; (e) nodels of finished products; ie) the 

'iT^h 1 ° ther 5 CO the presentation of Wert" 

answers. If students can still change their answers before th.v h.Xd 
the product In; and (g) verbal hints, clues. or"rc^sg7ve^by Jht 

InTurteEs-'wIS! ' ° r ^ rWP ° nSe t0 Mfin9 «2 

.ki I* 1s J' 8po !? ant t0 wote mt ^sources may^ot be equally avail- 
able to alV students. For example, the teacher may glvThelDful 
hints to some students, and other students may not b2 Slit? hear 
these hints. Also. It Is likely that the available resources will 
not be equally used by all students~e.g.. with some students ore- 

rely on a text. In sup, 1t Is Important for you to capture what 
is actually available, who It 1s available for. and If U Is u? 

u . C - Statements about 6rad1no Policies and AeemitaM i«» y f 0 „ 

T^rSal *% Xll™?^! ! f ta ? ks -> «k you to capture the teacjfij 
riiT^ Lf ^4 nf orwal st mtemtent s about what Is most Important about 
%L2PJ U **\**i ?* /she 15 " look1n 9 for-), how the task will be 
?n?nn ~ Ch S l9ht XL*** for this task will have In detena- 
the^ask? 9 * eXtra CP6d1t 15 ^"AJ ImdSJlIg 

. „ P "„ C ; 9n ] t1vc Potation nf Assignments . This aspect refers 
™t ^t.lk °L?f; er ;I cogn1t1ve operations necessary for carrying 
Tr 1 L ? " , Wh11e ,°! her researchers have developed category systems 
for levels of cognitive demandlngness (e.g., BWs taionSy of 
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educational objectives), It seems most appropriate to use a category 
system that Is closer to the. language of cognitive operations. 
Doyle's (1983) four categories are appropriate for this purpose,* 
These categories are defined as follows: Q 

"1. memory tasks In which students are expected to recognize 
or reproduce Information previously encountered (e.g.* memorize a 
list of spelling words or lines from a poem); 

& 

2. procedural or routine tasks In whl eh students m expected 
to apply a standardized and predictable formula or algorithm to 
generate answers (e.g., solve a set of subtraction problems) [In 
short, students will be carrying out a procedure that has become 
automatic through repeated- practice]; ' , 

3 - comprehension or understanding tasks In which 'students are 
expected to (a) recognize transformed or paraphrased versions of 
Information previously encountered, (b) apply procedures to new 
problems or decide from among: several procedures those which are 
applicable to a particular problem (e.g., solve "word problems" In 
mathematics), or (c) draw Inferences from previously encountered 
Information or procedures (e.g., make predictions about a chemical 
reaction or devise an alternative formula for squaring a number); 

4. opinion tasks In- which students are expecfed to state a 
preference for something (e.g., select a favorite ihort story)" 
(Doyle, 1983, pp. 162-163), In addition, it is Important that' the 
task require students to state a rationale for their preference. 

For every task observed, then, you are asked to judge which 
one of these categories best describes the operations students 
will have to use to complete the' task. Of course. It is likely 
that softe tasks will entail more than one of these categories of 
operations. If so, ajl appropriate categories should be 
Indicated. . 



E. Students' Engagement in Work . Here, we are asking you to 
focus on what students actually do during the class time 'that they 
are supposed to be carrying dfct a task. Because you will not be 
able to look over every students' shoulder, we ask that you make a 
rough estimate. It Is helpful to th1n< of engagement In terms of 
three broad categories: (1) students appear to be engaged In the 
assigned' task; (2) students appear not to be engaged because they 
are doing nonacademic procedural activities or waiting for the 
teacher; and (3) students appear not to be engaged because they 
elect not to be (I.e., are "goofing off"). In your description of 
each activity during class, estimate approximately- what percentage 
of students fall under each category in terms of their predominate 
behavior, thus, the percentages for t*e three engagement; categories 
should add up to 100%. 



r 



HOW TO '.CREATE THE NARRAT I VE 



So far, you have read about the art of naturalistic observation 

will tin ^ r ?oThH^f h0Uld , USe iV 0CUS your Nervations. Now, we 
win turn to a brief discussion of how to actually create the narra- 
tive record, 

.•i In this study, It Is ImporUnt to Intrude as little as possible 
when you visit a classroom. For this reason, you will not bousing 

t\ n ^„ a a U ^ ra 0 t?v ^ e V 1 , n U t a wo1tep:r nt • bUt 1nItMd 1" be " e * peCted t0 

STEP 1) Take handwritten notes during class 

STEP 2) Immediately after class, read,your notes and 
then audio-record a complete narrative .of 
what took place. ' « 

h*t<n, AS iiSl£i ted ear l 1er » W notes sh ould be a combination of ver- 
batim, paraphrase, and summary. The section below on shorthand pro- 
vides hints on how you can record, the notes as efficiently as possible 

When you turn to recording your narrative, review not only your 
notes; but also the narrative record framework. I n - start, be certain 

you address all the variables of Interest, even If It Is to sav that 
you never s^w certain things occur. " y < 

aiv.n^ho E!LT ord -.* 0 ! r native, you Kill be responsible for » 
giving the tape toa designated typist within 24 hours. The typist, 
In turn will try to* have ready a transcription of your tape within 

fJMIS 2 *M h0ur l\ Y ? u shou1d p1ck W this transcript as* soon, as ft.' 
Is ready and read It Immediately. Mark on It any correctlbnslhat 
are necessary,. complete the summary Information form described below, 
and jot down your own notes on any patterns or themes you see. 
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The Use of Shorthand 



' Observers' ability to-capture classroom behavior Is greatly In'- 
S . "H' 11 f he use of shorthand abbreviations. It Is thus 1m- 
ffiSi? Sr?i2.*°" r - SyStem 0f .bbrevia- 



t1 on s might Include 



r 



Cl ■ students, 
T * teacher 

Cl" blackboard 
— > ■ loots at 

- goes to > 



) 
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f = gets up ' 

I - stoops down 
v ! * disciplines * * 
V-5^a responds positively 
A ■ responds negatively 

w * whispers 
0 * talks 

" - direct quotation 



# 




Typical lines of notes might then appear: 

|"H. T <2>cell structure, draws Q protozoa cells, CI inter- 
ested, Wke w Sue, T! Hike, T <s> "Protozoan cell division 1s no dif- 
ferent than 1t 1s for us. In fact..." 

Sunwna r1 zi ng Na r rat 1 ons 4 

Observers are responsible for recognizing and recording the na- 
ture and duration of the activity segments and activities which make 
up a lesson. After the observation period, observers will be asked 
to summarize seme of the Information from the narratives on the Nar- 
rative Record Summary Sheets; These summary sheets, are divided Into 
three parts. The first part Is used to describe all of the activity 
segments you observed; the second part 1s used to record. the nature 
of the tasks worked_ on during the observation; the third part summa- 
rizes the tasks handed in to the teacher during, the observation. , 
Each of these parts -is To be completed independent ly» The categories 
of Information requested tyi the' Summary Sheets require elaboration w 
ensure* consistency among the observers. . He .discuss each baft of .the 
sne>«4L in turn- 

Al * ' ' . « 

Part 1: Activity Segment. Lessons are made up of one or more . 
activity segments, number segments sequentially within each obser- 
. vation . The name given to Individual segments should be telegraphic 
and expressed generic classroom activity (e.g., "Roll" "Concept Re- 
view," "Lab Procedure Review,". "Lab Experiment," "Lecture," "Lecture- 
Recitation," "Seat*tprk^", "Silent Reading," "Demonstration," etc.) 
The ope-sentence description should Indicate t-he academic content of 
the activity segntent. (No further description 1s necessary If the 
activity segment was concerned solely with a procedural activity.) 
TypiceT. descriptions might include: "The teacher lectured about nii- 
•tosis*" "Students completed the starch/sugar tests begun, yesterday." 
"The*demon$trat4»£f photosynthetlcM eaves was projected p' the OH 
projector;-" ' 




i ■ 
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nearest 



"Be specific In recording the time Information. Calculate to the 
est minute. J • 



They! Indicate any materials used by the teacher or students. 
If no materials were used, write none . Otherwise, describe both 
the form and the content of the teacner and student materials 
(e.g., chalkboard, 10Q ml graduated. cylinder, small vfals of Iodine 

VHtSS^JSPl 9 2 te$ * c * n$ of r1ce oat flakes, medicine 

dropper, test tube rack). . „ 

t m \ M ! "f lud e the following Information under grouping arrangemen ts: 
(1) number of groups, and (2) number of students In «ach group. A 
typical laboratory lesson night have 15 two-person groups; a typical 
recitation lesson 1s conducted In a single 60 person group. (Do not 
worry should there be minor exceptions to the^overall grouping pat- 
f!™:.,* are concerned with the usual grouping arrangements, not 
the Idiosyncrasies of one or two students.) - 

Groups may be unisex or they may Include a mix of boys and glrH. 
At the same time, they may be homogeneous with respect to academic 
a ojJ]ty, or they may be heterogeneous and include members of differing 
abilities. Please record whether group membership is homogeneous 
or tieterogeneoos with regard to both gender and academic ability. 

Students cgfce to be In groups In a variety of ways. Please In- 
dicate the method by which group members are selected by recording 
whether: (t) students choose who they wo^rk with, (2) groups are 
formed on the basis of seating arrangements (which are ultimately es- 
tablished/accepted by the teacher), or (3) the teacher forms special 
groups for the activity. segment. *r L 1 *~ 

Finally, please summarize the role of the teacher during the ac- 
tivity segment. Record whether the' teacher was .a "manager" during 
roll call, or "monitored student work" during a laboratory or seat- 
work assignment „ or "ignored the class" during silent reading. 1 

_ Part Z: Today's Tasks. This part asks you to list the tasks 
that students worked: on during the class period. The definition of 
tisk is given on page 18 of this section. Briefly, a task Is an>ac- 
tlvtty for which there Is an observabri^ork product or an activity 
which Is a laboratory experience or exercise.* For each task, then, 
you are to brief ly .name the task (e.g., lab on focusing a microscope), 
the approximate length of time devoted to the task (e.g., 25 minutes). 

f5?J he ? t !fe s of t ne tas * ( e -9-. whether H was handed In or will be 
continued tomorrow). 

. p act 3: Completed Task Summary. A Part 3 sheet Is to be f411ed 
out every time a task is completed. Here, you provide basic descrip- 
tive Information about, the task — Its Identity, the date handed In 
the dates It was worked on, and A the total time allocated <to the task 
(if the task was worked on for two or more days, then estimate the 
total time added across days). Next, this sheet asks for you to 
summarize the task dimensions of Doyle (1983): teacher's directions, 
resources available to students, grading policies and accountability, 
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cognitive orientation of task, and student engagement. You should 
reread pages 18-21 of this section to strengthen your understanding 
of these dimensions. 
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ARRATIVE RECORD SUMMARY SHEET - Part 1: Activity Segment 



03/X2/B4 version 



TEACHER 10: 



OBSERVER ID: 



DATE: 



Activity. Segment # 



■; (name and one-sentence description) 



: Vf^* .-T-, • .... > 



'Time begun: 



Time ended: 



Elapsed Time: 



Teacher materials: . 

GROUPING : • 

Whole Class [ ] Sub-groups t ] 
Other: ^ 



Student materials: 



| COGNITIVE ORIENTATION: 



, ^checitvaii that apply 

| Memo 



rshTp: 



\ 



Sub-group Membership:' 

Heterogeneous Homogeneous 
gender: [J [ ] 

. . ability: [ ] [] . 

Others ' 



Selection: [ ] by seating [ ] by teacher 
C } by students 

•Other: 



TEACHER ROLE: 



J. f ' 

Procidure/Rou 1 1 ne 




Comprehension* 




JL \ 
Opinion 




Not applicable 




STUDENT ENGAGEMENT: 




Engaged 


% 


Procedural /wai ting 


• 4 


Nonengaged 


% 



Activity Segment # 

— , > 



(name and^one- sentence description) 



Time begun: 



Time ended: 



Elapsed Time: 



Teacher materials: 



GROUPING: 



Student materials: 



Whole" Class I 3 Sub-groups [ ] 
Other: 



Sub-groap Membership: ' * 

Heterogeneous Homogeneous 
.gender: [ ] [ 1 

.ability: [ ] [ ] 



Other: 
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Selection: [ ] by seating [ ] by teacher 
[ ] by students 7 

372 

'Other: 



COGNITIVE ORIENTATION : 
(check all that apply 

Memory 

Procedure /Routl ne 
. Comprehension 

Opinion 

Not applicable 
STUDENT ENGAGEMENT: - 
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Engaged ! • 


• 

% 


• 

Procedural /wa1 ting 




% 


Nonengaged 




% 
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TEACHER ID: 
OBSERVER ID: 
DATE: 



NARRAT I VE~ RECORD SUW1ARY SHEET 
Part 2: Today's Tasks 



\ 



%tfPik$&\s: ( one P nr «*} description a/applicable dates. ft times e.g., 
4ot!butajr^> test from Chapter 4, hand^fn, 10 minutes): 



1. 



( 



2* 



3. 



4. 



5. 



6. 



7. 



r* 
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l 



TEACHER ID: 
OBSERVER ID- 
DATE: 



NARRATIVE RECORD SUMMARY SHEET 
Part 3: Completed Task Summary 



Summary of Any Competed Task (f1Tl out only if task was. finished today). 
Task description: • " * , " 



Mte handed 1n: 



Dates task worked on: 



Total time allocated to task across days: 



Teacher's directions 



tp whole class: (br1 



r1ef summary) 



Resources available "to students: 



Grading policies and accountability: 



( ... 



#5\ 
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* 



Cognitive orientation (check all -that apply) 



Memory Task 



•Procedural or Routine Task 



Comprehension or Understanding task 
Opinion Task . . 



Student engagement on task across days: 



X students' 
» engaged 

\> 

% students <• 
procedural 
or waiting 



* ' 



J. 



% students 
nonengaged 

TOTAL 



100% 



* • 
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Narrative tip's 

f # 

1. Give the tine at least once every 5 minutes. Always give toe 
tine at the beginning and the end of each activity segment. 

M 

»- m 

2 * ^ f * t a 1 ^ ed , t0 activity segments; focus on the beginning am) 
endof segments and the transitions between segments. 

3 " wha^ hJ^JK^J! *^* f «£ telp us, to make sense of 
what happened In the class. Remember, however, to: 

(a) Describe behavior before Interpreting It; 

( b) . incase your • Interpretations in parentheses. Make sure 
InclJded 6 " 06 °° h ^ Interpretation 1$ based Is 

(c) 'Present your Interpretations both as you tio\a1ona and 
at the and of your dictation y 10 9 ' and 



^ ! V °k S Wlth1n *• context 1n " h1ch «»ey occur. 
This may be a lab group, a question asked by the teacher, or 

the Interruption of class activities by an announcement over 
the squawk box. 



\ 



Explicitly dlffite quotation narks when you are recording a 
direct quote. STOon't be afraid to paraphrase, but Indicate 

4 

Label each tape you dictate. Don't reuse tapes. You can. If 
you want, use one side for one observation, and the reverse 
side for another/ 

If the teacher's behavior IS repetitive <as\n monitoring 
during laboratory activities), focus In on student-student 
Interactions. v 

V i. 

As a general rule, you should TAKE NOTES CONTINUOUSLY during 
the observation.. There Is always something to record. 
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SECTION SIX: SCIENCE CLASS DESCRIPTION (SCO) 
Alexis Hitman, Rose G1 aeon 1a and John Hergendoller 

Overview 

The Science Class Description (SCD) allows the observer to re 
cord summary judgments about several aspects of the period's activ- 
ities, teacher's behavior, and students' behavior by using a number " *. 
,of higher-Inference concepts. Higher-Inference refers to the fact 
that the observer 1s called upon to make judgments (Inferences) about 
different qualities of teachers and students based upon the total 1n~ 
. formation he/ihe has collected while observing for a single period. 
' - This procedure contrasts with a lower-Inference procedure that em- 
t . ploys an observation Instrument to count Instances of discrete behav- 
ior (e.g., the exact number of times the teacher provided negative 
feedback to students' responses to questions.) Some of the Items on 
the SCD ask you to- Indicate the number of minutes and percent of time *\ 
spent on various-science activities. Lower-Inference procedures ^/ 
„ would Involve recording the precise amount of time spent on each ac- 
tivity with a stopwatch. Instead, you will use higher-Inference 
Procedures that Involve making subjective estimates of the propor- 
. tlons of time the teacher seemed to spend on each activity. 

As you are observing the class for the Narrative Record, you 
should keep 1n mind that. you will be asked to make judgments about 
each class period and record these Inferences on the SCD. It Is 
not the purpose of the iSCD to capture discrete behaviors of teach- 
ers or students.. 

t 9 

The Science Class Description should be completed Immediately 
. after the period of observation In a class, so that many of the 1m- 
pressjons gathered during your observations still will be fresh In 
your wind. ' 

The SCD consists of three main parts. * Part I asks you to record 
general descriptive Information 'about the time use In class. Part II 
of the SCD requires you to make more detailed judgments about the Ex- 
« plaining and Relating aspects of the teacher's science presentation. 
The Framework for the Narrative Record (see pp. 7 to 20 of Section 
Five of this manual) describes In detail* what Is meant by Explaining 
and .the four different types of Relating, and provides several exam- 
ples of Explaining and Relating. You should thoroughly familiarize 
yourself -with .these concepts, because careful and valid ratings of 
the Explaining and Relating aspects of science teaching are central 
to both the SCD and the Intermediate Science Study. When you rate , 
the Explaining and Relating emphases, keep In mind that ypur standard 
for comparison 1 s tl ie science.- ideal \ m I.e., the best possible "way 
you could imagine a teacher having used each science 'emphasis. Part 
ill of the 5CD asks Tor Judgments about several specific aspects and 
phases of the class period, from the teacher's preparedness to stu- 
dents' behavior during the period to how the teacher ends the period. 

* .: 
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For Part III, you will be focus trig on more generic instructional and 
magagenial aspects that are applicable to any class, regardless of 
subjelt matter taught. Here, in contrast to'PariMl. you r standard 
of comparison should be based on your perceptions of wnat the teacher 
set out to accomplish, taking into account any obvious constraints . 

The SCO Is a useful and valid Instrument only If all observers 
have similar understandings of the higher-inference concepts In the 
instrument. The meaning of each concept for each Item in the Sci- 
ence Class, Description Is discussed briefly. Further consensus about 
these concepts will be developed during practice observation sessions. 



Item Concepts 



Part I. General Description of Class Time Use 

Estimate the percent of time devoted to the following . Here 
the observer- is asked to estimate the percent of class time 
devoted to nine modes of Instruction: (1) sea two rk ; (2) rec- 
itation; (3) group discussion: (4) demonstration; (5) labora- 
tory exercises; (6) surrogate Instruction; (7} nonacadem^c 
Instruction; (8) procedures; and (9) other: transitions* in- 
terruptions, waste time. Categories 1 through 6 refer to I 
modes that convey academic content only . ! r *^' 

* 0 Seatwork refers to students working alone on science 
worksheets, reading silently the text brother sci- 
ence materials, etc. It Is characterized by a mini- 
mum of. Interaction between teacher ami students or 
among students. 

0 Recitation is characterized by a short presentation 
of science content by the teacher that often Includes 
a questlon-and-answer session In which the teacher 
initiates most of the questions and students do most 
of the responding. This mode also 1s used for correc- 
tfng homework. The essential characteristic that de- 
fines recitation Is that the bulk of Interaction Is 
between teatthef and students and- there Is little, If** 
any.Ttfcden^-fo-student Interaction. 

0 Group Discussion involves an open-ended discussion by * 
members of the class of a central science topic or 
theme. The group discussion differs from the recita- 
tion In that there Is more student-to-student Inter- 
action and mdre student-Initiated questions. 

0 Demonstration refers to the manipulation of science 
materials or equipment by the teacher for one of two 
purposes: 1) to Illustrate to students how they 
should similarly manipulate. equipment when performing 
an upcoming lab exercise and 2) to illustrate a 
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scientific concept, e.g., performing a* lab exercise 
which students will not themselves perform. 

0 Laboratory Exercises refer to the performance by stu- 
dents or exercises either: 1) explicitly labelled as 
science lab exercises (e.g., working exercises described 
in a lab book) or 2) Implicitly designed as science lab 
exercises (I.e. Involving any of the scientific pro- 
cesses of observation, measurement, data recording; 
etc.). Lab exercises performed by the teacher only 
• are classified as Demonstrations. 

0 Surrogate Instruction refers to Instruction via a 
teacher surrogate such as a film, videotape, or guest 
lecturer. This mode Is characterized by the teacher 
taking either a passive role (e.g., running the film 
projector) or no rotfe at all while students are still 
being exposed to academic content. 

0 fonacademl c Instruction refers/to formal Instruction, 
led or directed by the teachert that does not meet the 
narrow definition of academic (I.e., the acquisition 
and practice of skills that facilitate better perform- / 
ance on scientific literacy tests). Time spent In 
teacher-led digressions, humorous or not. Is recorded 
here If It appears purposeful and part of the lesson. 

0 Procedures refers to behaviors that support an aca- 
demic task but do not dfeectly facilitate the actual 
learning of academic content as It 1s narrowly de- 
fined.. This mode Includes behaviors such as passing 
out papers, sharpening pencils, and gathering lab- 
oratory supplies. This mode also includes behaviors 

. such as the teacher's directions about the format of 
students', responses, explanation of the materials td/ 
be used for a task, and stipulation of the timeline? 
'for completion of the task. 

0 Transitions, interruptions and waste-time refers to 
time spent in management not related to a specific 
academic task (e.g., taking roll) and In switching 
from one activity to- the next. This category also 
Includes activities that are neither managed nor 
coordinated by the teacher and that distract from 
Instruction. In short, this category contains all 
the things that are not covered by the previous 
eight categories. 

• 

* 

* * * 

In filling the table out, first determine the formal total 
length of the period, as defined by the beginning and en ding 
Dells (I.e., do not count time whe/l students are in class be- 
l3 r « and after tTie~per1od). Then estimate the percentage time 
by -first wrl.tlng dpwn the number of minutes devoted to each of 
the nine categories'. Please estimate to the nearest whole 
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minute. These minutes should sum to the totaf length of the 
period. The percentage time for each category Is then calculated 
by dividing the minutes for each category by the total minutes 
for the period. 

2 « Teacher's academic task orientation (percent of available class 
time ). This concept asks the observer to assess the percentage 
of class time that the teacher devotes to academic subject mat- 
ter. Academic Is narrowly defined as the acquisition and prac- 
tice of skills that facilitate better performance on scientific 
literacy tests. To make this rough calculation the observer 
should consider the greatest amount of time the teacher could 
possibly devote to academic Instruction If he/she wanted to 
once necessary management activities are completed, and then 
what percentage of this time Is actually spent on academics. 

3. Number of same students attending to teacher or class activities 
most of the time . Tills concept refers to the number of students 
in the class that show appropriate student attention to aJH class 
activities most of the time. "Most of the time" refers to the 
reasonable amount of attention time that coirid be expected from 
students. The accuracy of student's response's ts not a consider- 
ation, only whether they are attending to class activities. 



Part II. Explaining and Relating . 

Items 4 to 7 require the observer to make judgments about vari- 
ous dimensions of -five science lesson emphases: (1) Explaining Con- 
tent; (2) Relating to Science as a Social Historical Process; (3) Re- 
lating to Science as a Reasoning Process; (4) Relating to Science and 
Society/Technology; and (5) Positive Attitudes Towards Science.- Here, 
you are to focus on these emphases whenever they occur during a recita 
tion or demonstration by the teacher. 

Pages 7 to 20 In Sec. Five of this manual .Include detailed des- 
criptions and examples of these lesson emphases. Listed below are 
briefer descriptions for review purposes. You are strongly encouraged 
to read pages 7 to 20 to clarify any questions. 



A * Explaining . Explaining refers to teacher presentations of the 
topic content. There are several ways In which a teacher can at- 
tempt to communicate content~e.g. , by short statements, by longer 
discourse, by questioning students, by reading out-loud, by writ- 
ing things on the board, and even by a demonstration. What is 
important is- that the teacher is trying to communicate facts and 
concepts that are fundamental to the understanding of the topTc~ 
(by whatever method). T - 

B. Relating to Science as a Social Historical Process . This takes 
. place when a teacher attempts to communicate the historical con- 
text of some scientific knowledge or process. This context can 
be portrayed in specific or general terms. In specific, terms, 
the teacher would refer to particular Individuals Inihlttory and 
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their contributions--*. g<, Mendel's work 1n genetics, Salle's de- 
t . velopment $f the'pollo vaccine, Flemings' discovery of penicillin, 
Watson and Crick's determination of the structure of DMA, etc. 
In general terms,, the teacher would refer to scientists or other 
people, without mentioning specific Individuals. I 

■ ' ■ , I 

c * plating t o Science as a. Reasoning Process. A teacher is relat- 
in 9 the scientific reasoning process whence/ she. attempts to 
communicate how scientific knowledge 1s acquired. This would 
Include talking about observing natural event*, formulating and 
testing hypotheses and theories; deductive and Inductive reason- 
ing, concepts of randomness and probability, and the tools and 
methods of measurement. 

» • ...... . ^ ^ 

°- Relating to Science and Society /Technology . This area of 'relating 
refers to a teacher communicating how specific areas of scientific > 
" knowledge have Implications for society or for technology. Often, 
there 1s a d1j*ct link *etween s a technological product "and Its 1 
societal consequences. 

E - Positive At titudes Towards Science. This area dA relating refers 
. to a teacher's attempt to deal with the individual or collective 
affective reactions people nave towards science as a discipline and 
specific science knowledge, concepts,* and applications. This* 
probably will take place *ost^commonly in the context of a class 
discussion. The teacher who does a good job nf relating in this 
area will try to foster well-founded pos-ltlve attitudes and cur- 
iosity toward science. i » . 



4. Esti 




— __ _ „, »••« percent v» - 

class time demoted to eechmf the five science" emphases described 



abdve. The observer also 1$ asked to indicated whether four of the 
science emphases are Jinked to science content. The observer can 
estimate the percentage time b* first writing down the number of ' 
minutes devoted to each of theWve emphases. If an emphasis was 
addressed for less than one minute, then estimate 1n. quarters of a 
minute, writing .25, .50, or .75 under the minutes column. If an 
emphasis 1s given one minute or more of time, then round to the 
fleetest minute. These minutes should sum to the total amount of 
recitation and demonstration time you estimated In Item I. The 
percentage time for each science emphasis is then calculated by 
dividing the minutes for each emphasis by the total minutes for all 
five Science emphases. If no time 1s spent on one or more of the 
emphases, record ^" minutes and. *Q%* for those emphases. Emphases 
that receive 0* here should be checked as not' applicable In Items E, 
6, and 7. For the content linkage aspect, you are to consider how 
the teacher presents any of the last four science emphases (I.e., 
science as a social historical process, science as a reasoning 
process, science and society /techno logy and positive attitudes 
toward science). If the teacher discussed any of these aspects by 
Itself, I.e., without specific examples, or with reference to non- 
topic examples, then you would place a check mark under the "Mo 
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Linkage" column. If the teacher discussed one of the aspects, and 
included examples from the topic content, then you would place a 
check mark under the "Linkage, to Content" column. 

5 « Overall effectiveness and appropriateness of teacher's use and : 
execution of eTacn science emphases during recitation and demon- 
stration. Here the observer Is asked to indicate both how suc- 
cessfully ea^h of the five science emphases was executed and its 
appropriateness according to ah ideal standard . For* example, 
the emphasis, "Relating to Science Attitudes" would be rated 
•low, on this concept 1f the teacher presented his/her attitudes 
toward an Issue as the only acceptable attitude and presented 
misinformation or slanted Information to support this attitude. 
If some of the five science emphases are not observed, the NA 
(not applicable) box 1s marked. 

6. Number of students paying, attention to each science emphasis 
yduring recitation and demonstration . th-1$ concept refers to 
the number of students In the class that .show appropriate stu-^ 
dent attention, to each of the five science emphases. If scpe 
of the five science emphases are not observed, the NA (rrot "a p- ' 
pUcable) box 1« marked. sr ~ 

.9 

7 - Degree to which each science emphasis during recitation, and . 
demonstration expanded on content 1h curricular materials. . 
This concept refers ttp-the extent to which the teacher pro- 
vided content beyond that provided by the cucrlcular materials, 
for ea$h of the five science emphases. A low rating means the 
teacher merely read from the text or Worksheet, reiterated 
only text or worksheet material, and provided no new' informa- 7 
tfon beyond that found In the text or worksheet. A hloh ra^-' * 
• ing means the teacher used text or worksheet material is only 

the starting point; he/she provided additional content and. 
. original examples. If some of the five science emphases are 
not observed, the NA (not apptycaMe) box is marked. 

. ■ * 1 "\ . 

Part III; Qualities of the Class Period * , 'C* f 

8 * Ove rall effectiveness of activities during entire, perfod . This 
' concept 'refersftto the extent to which the lesson could be "class- 
ified as "successful" 1n terms of al 1 of the -fol lowing : v ' 

I) meeting the Intentions of the teacher; '* ^| «r ' : 

v" 

* 2) relating well to the brgader* topic; s \ ' 

3) meshing well "with other lessons on the same topic; and / 

4) maintaining student Interest and attention. * * \ 

The observer 1s asked to ma*e a judgment about the overall qual- 
ity of the period's activities, based on all fhe information 
gathered during the observation. * 



9 « Teacher's preparation for Instruction '(materials and activities 
preparation^ This concept calls for a judgment about the level 
or a teacher's preparation. Here, preparation refers to things 
a teacher does before class (and, to a lesser exteet. In class) 
In order to -Instruct students during class. A teacher can be 

^ very weJ^repared by having all Materials ready ahead of time, 
by havflj Iplan or notes written, down that he/she can easily 

- refer to Wte the class begins* The we 1 1 -prepared teacher also 
presents accurate material. In shorty this teacher would never 
appear to bw making up an activity on the spot or present .mater- 
ial that Is Incorrect. . 

10 - Teacher provides overview of the content and objectives of per- 
iod 'activities before beginning the, act 1 vi ties . This concept 
refers to the extent to which £he teacher Introduced the period* 
activities by telling students both what content would be 
coverall and what students were to learn or know about the 
content objectives. This overview or Introduction can take \- 
many forms such as a verbal description (e.g., "Today, we will 
be studying X, Y, and Z"), a written outline on the board, a 
printed handout, or some combination of these approaches. A 
Aw rating means the teacher began the period Immediately wlth- 
Iwt providing any Introduction or overview. A medium score 
Indicates that the teacher described either (1) what content ' 
would be coydred or (2). what students were to Idarrt or know 
about this content, but not both. A high rating means the 
teacher provided a good overview of both the content and objec- 
tives. 

Teacher explains how today's activities relate to previous * 
lessons and the topic. This concept refers to the extent to 
which the teacher explicitly points out to students the ways 
In which the activities relate to previous lessons and the 
topic. Verbal descriptions "and written outlines Are among 
. the ways a, teacher might provide these links. A low rating 
means the £eacher treats each activity as Independent and / 
provides no clue* about how the activity relates to provisos 
lessons or the topic. A-h1gh rating means that the teacher 
makes frequent references to how |he current activity builds 
on or relates to previous lessons; he/she also Indicates how 
today's activities fit Into the larger context of the topic. 

12 » teacher provides students with rationale for today's work . This 
concept refers to the teacher's ability to preface or follow up 
assignments with a rationale. The teacher who receives a high 
score on this concept explicitly tells students why 'they are 
doing a task and where the task fits Into the more global cur- 
riculum and realm of practical application. In short, this 

- teacher clearly lets Ms/her students know that a task 1s Impor- 
tant and something worthwhile to do. 

13 » ^ Clarity of teacher's directions, expectations for what students 
are to do . This* concept asks the observer to rate the clarity 
with which, the teacher communicates his/her directions and 

♦ * 
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expectations to students about what the students are to do and' 
how they are to do It. *The teacher who 1s very clear presents 
students with concise, articulate directions before they are to 
begin work; This communication can be both verbal and nonverbal 
(e.g., Information on the chalkboard or worksheet). In order 
to be effective, the teacher also must know when and how to ob- 
tain the students' attention so that students will absorb this 
. important organizing Information. 

14. Topic content presented to students in organized and sensible 
manner. For "this concept, the observer must make a judgment 
about how well the teacher presented the topic content in an 
organized way. Aspects of an organized presentation Include: 

(1) content Is presented In a logical sequence. 

(2) most content relates to a central* theme; content Is not 
scattered bits of unrelated facts. 

(3) the direction 1w which the activity 1s headed Is apparent; 
structure Is buUt into activity. 

(4) presentation 1s Internally consistent; little contradiction * 
among various parts of the activity.) • 

If there Is no topic presentation, the NA box 1s checked. 

15. Teacher gives verbal markers In content presentation (Includes 
knowledge, skills and principles ), Wot all the Information and 
content conveyed during a content presentation Is equally Imp- 
ortant; some of this Information may be Incidental. This con- 
cept refers to the extent to which the teacher Indicates to 
students whl£h content presented is most Important. Verbal 
markers of Importance (e.g., "This Is an Important definition 

* ' to remember") or writing the Important points on the chalkboard 
are ways the teacher may Identify salient content. If there Is 
no content presentation duMritf the period, the KA box Is. chicked. 

16. Teacher suggests specific ways students are to learn today's 
content . This concept refers to -how well the teacher provides 
students with guidelines or hints about how best to learn the 
content addressed during the period. These suggestions should 
be'speclflc (e.g., outlining or diagraming material, describ- 
ing mnemonic devices, suggesting study groups, Indicating re- 
sources, readings, and other study aids, etc.), not vague com- 
ments like "I want you to think hard about this" or "Pay atten- 
tion so you'll learn this." In short, these suggestions would 
mean -that the teacher Is addressing metaknowledge. I.e., the 
mental process of learning. Thus a high rating Indicates that 
the teacher clearTy explains several types of learning strategies. 
A low rating means the teacher merely presents the content and 
provides no clues about how to master the content, if there Is 
no content presentation, the NA box 1s checked. If a teacher does 
a good job of presenting one learning strategy but also does a 

f- poor job of presenting one or more other learning strategies, the 
good presentation takes precedence (1,e., a "4" rating 1s glven^. 
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17 « Smoothness of teacher's Icadegic presentation . This concept 
refers to the extent to *h1ch the teacher can cover the 1n- ' 

* tended Instructional material at a good pace, without unnec- 
essary Interruptions and repeats. A teacher can facilitate 
smooth Instruction both by having a good presentation planned, 
where Information will be communicated logically and. clearly, 
4"! by being In control of the class so that students do not 
disrupt thfs plan. If there Is no content presentation, the 
NA box Is checked. 

* ' •. 

18 - Type of questions asked by teacher during recitation and dew- 
r ons trail on. This concept summarizes the predominant cognitive 

* orientation of the teacher's questions during recitation and 
•demonstration. (See p. 19 in Sec. 5 of this manual for a 

description of Doyle's four categories of cognitive' orienta- 
tion of assignments). Briefly, a low rating Indicates that 
the teacher asked, mostly fact or memory questions; a high 
racing means the telcher asked mostly comprehension or opinion 
questions, 1>., question; that required the student to apply 
principles as well as facts. W teacher's questions are not 
observed, the HA (not applicable) box %* marked. " 
*> 

19. Relevance to topic and organization of teacher's questions . 
Here the observer Is asked £o judge the overall pejevance of/ - 
the teacher's questions and howUell the questions, form an N 
organized whole. A low rating indicates that the questions \ 
were not related to the topic, afid tended to be scattered, \ 
unrelated questions with no loglbl pattern. A high rating / 
means that the questions were highly relevant to the topic, / 
facilitated mastery of the content, and seemed Interrelated, / 
I.e. questions built upon each otfcer and were organized / 
around a central theme. If teacher's questions .were not ob- 
served, the NA (not applicable) box 1s marked. 

20. Teacher allows students enough time to answer questions . This 
concept summarizes how well the teacher paced the quest lon-and- 
answer; session to allow students enough time to answer. Here, 
wait time 1s measured as the time from when the teacher finishes 
asking the quest 1 tin (regardless of whether a respondent Is des1g-» 
nated afterward) to the time when the teacher cuts off the student's 
opportunity to respond. A low rating indicates that the recitation 
was very fast-paced (less than one-half second allowed); the - 

' teacher called on another 'student before one student had time to 
begin his/her answer to the question or Interrupted or cut off a 
student before. the student had completely finished an answer— I.e., 
t£e general atmosphere was one In which the students were encouraged 
to answer first and were not given enough time to think. A high 
•rating means that the teacher gave students plenty of time (3 
seconds or more) to begin their response to a question,- did not 
rush a student during the. course of his/her answer or call on 
another student prematurely, and allowed each student plenty of 
time to elaborate on his/her response. If teacher's questions 
are not observed, the NA (not applicable) box Is marked. 
V* * 
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21. Teacher's feedback to academic student responses . This concept 
asks the observer to. estimate the extentxto which the oral feed- 
back from the teacher is positive or negative. Positive feedback 
consists of the .teacher praising and encouraging students in 
their responses to academic questions. Negative feedback consists 
of criticizing students about their responses. If no feedback is 
observed, the NA box 1s checked. 

22. .Teacher efficiency in classroom management . For this concept, 
the observer must make a judgment about the extent to which the 
teacher manages the classroom efficiently. Here management refers 
to all aspects of the class except Instruction itself ! Procedures 
necessary for Instruction fall under the management heading. The 
teacher who is a highly efficient manager will have a system for 
"housekeeping" In place so that students spend little time waiting 
for the teacher to tell them how to carry, out simple nonacademlc- 
and academic-procedural tasks, (e.g., passing out supplies* getting 
drinks of water, collecting homework papers). This system also 
should give students clear roles and- duties, thus minimizing 
potential conflict among students. 

• * 

23. Teacher effectiveness in handling discipline 7 problems .- This 
concept taps the teacher's ability to handle any potential dis- 
cipline problems. The teacher who Is very effective usually - 
prevents discipline problems from occurring in the first place. 
This can be done by various means, Including frequent monitoring 
of students and the establishment of a "no nonsense" standard 

in the class. If a disciplinary problem does occur, the very 
effective teacher Is able to stop It quickly by interacting « 
with the appropriate student (s) and by taking measures to pre- 
vent It from happening again. 

24. Teacher monitors students during seatwork and labwork. This 
concept asks the observer to judge the amount of time the teacher 
spends monitoring students during seatwork and labwork . Monitoring 
refers to teacher observation of students and movement around the 
classroom. This monitoring Is both to observe student task per- 
formance and behavior. The teacher who monitors students all the - 
time keepTTerself /himself ajert to all that is going on In the 
classroom. If no seatwork or labwork takes place, the NA (not 
applicable) boxTs marked. * 

25. Teacher accessibility to individual students during seatwork and 
labwork . This concept requires the observer ft) distinguish Be- . 
tween teachers who are not accessible to students (and who, thus, 
actively discourage help-seeking behavior) from teachers who make 
an active effort to help students who have requests. This Item 
required a judgment about the teacher on the basis of behavi i or not. 
intentions . A low rating Indicates the teacher secludes and 
distances him/herself from students and provides no help to In- 
dividuals with requests. A high rating Indicates the teacher is 
accessible by promptly answering the requests of nearly all in- 
dividual students. If students make no requests for help, or seat- 
work or labwork do not occur, then- the NA (not applicable) box is 
marked. * 
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26 - Teacher pro vides unsolicited feedback to indl vidua f stud ents ' 

aoout tne extent or unsolicited feedback (Including positive 
* nfl \?f9«t1ve feedback) the teacher gives during network and 
labwork. A low-rating Is given 1f the teacher provides no- 
unsoltclted feedback to students. A hldh rating Is given If 
the teacher gives nearly every student at least one Instance of 
unsolicited feedback. If seatwork or labwork do not occur, the 
NA (not applicable) box Is narked. 

27 * Teacher fai rness In academic and behavioral treatment and 

evaluation, mis concept asks the observer for a global rating 
of teacher, fairness or the extent to which the teacher discrim- 
inates anwng students In unnecessary ways. The teacher who Is 
very fair will not exhibit likes or dislikes for particular 
students and Instead will wake explicit efforts to assure that 
everyone has the same opportunities and receives comparable 
rewards and punishments for comparable behavior. 

28 « Teacher's a ttitude about learning and individual poten tial. 
IMs concept cans for a rating of the attitude about Teaming 
that the teacher communicates to students. A teacher communi- 
cates a very positive attitude to students by Indicating that 
. the work of all students has worth and that all students are 
capable of achieving well and produclnd good products* This 
teacher also communicates the Idea thai learning Is an Instrlns- 
icaiiy rewarding thing. Teacher comments like "I know you can 
do It or I can tell you are tanking very hard" would Indicate 
a positive attitude. ^ 

29 « Teacher paces period. This concept requires a judgment about 
how well the teacher allocates and manages tteJ1a1ted time 
during the class period. An unevenly-paced] £tod in which the 
teacher has to speed up at the end or has eMefs time left over 
should receive a low rating. A high rating Indicates that the 
period Is evenly-paced > the teacher covers all the intended 
activities within the time limits. 

30 » Teacher su mmarizes Important points and concepts at the end of 
theperiod. This concept describes how the teacher ends the 
period. ^ Jow rating means that the period ends abruptly; the 
teacher does/not provide any summary of the Important points 
from the period's activities. A high rating means that at the 
end* of the period the teacher recaps the Important points and 
reminds students which material they should know. He/she may 
do this by verbally describing highlights of the period, out- 
lining Important content on the chalkboard (or referring to 
previous outlines on the chalkboard), or providing a handout. 

• Ideally, the teacher's summary Is linked to his/her original 
2wi7 1e * 0f the content and objectives of the lesson (Item 

31 - Teacher's k nowledge of topic subject matter . This concept re- 
quires the observer to make a judgment about the extent and 
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accuracy of a teacher's knowledge of the subject matter taught 
during th e topic interval . A Tow rating means the teacher was 
unable to answer students' basic questions about the presented 
material, provided Inaccurate. Information, or "bluffed" when 
answering questions. A high score means the teacher seemed to 
have thoroughly mastered the content of* the topic, addressed 
questions well, an* provided accurate Information about the 
topic. If a teachlr responds, Tdon't know," to a student's 
question, consider whether the question bears directly on the 
topi I (and, hence, the teacher should know the answer) or 
whether the question Is tangential (and, hence, there Is no 
• reason to expect the teacher to be able to answer It.) 

x 

Teacher rap port • with most students . This concept asks the 
observer to estimate the quality of rapport between the teacher 
a*d his/her students. The quality of rapport can be judged not 
only by the things the teacher says to students but also by the 
way the students react to the teacher, A low rapport would be 
indicated by negative remarks or an absence of contact on the 
part of the teacher and by derogatory remarks about the teacher 
by students •(usiially made to other students). A high rapport 
would be indicated by positive nonverbal behaviors on the part- 
of the teacher and students (e^g., smiles, touching) and by some 
personal exchanges initiated by both parties. A flashy, humorous 
teacher personality is not H necessary requl rement' for high rapport 
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OBSERVER ID: 
DATE: 



Science Class ^Description (SCO) 

♦ 

Names of students absent today: ~ 



Academic 



Part I. General Description of Class Time Use 

1. Estimate the percent of actual (not allocated) time devoted to the following 

Allocated Actual Actual * 
Mode , Minutes Minutes % of Time 

Seatwork ■ 

Recitation 

Group Discussion 

Demonstration * 

Laboratory Exercises 

Surrogate Instruction 

Nonacademlc Instruction 

Procedures 



Other: " Transitions, 
Interruptions, 
Waste Time 



TOTAL (time between bells) 100* 



2. Teacher's academic task orientation (percent of available class time) 

1 2 " 3 4 6 

Very low Low\ . Moderate High Very High 

(0-20X) (21-40*) (41-60*) (61-80*) (81-100*) 




* 
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3. Number of same student s".attending to teacher or diss activities most 
of the time: * 



.1 • I 3 4 • 5 

More than All but v All but All but All of the 

12 students 7 T 12 stu- 4-6. stu- 1-3 stu- students 

inattentive ' dents dents dents 



Part II. Explaining and^Relatino, 

The standard of comparison for Part II fs the ideal science teacher 
( not existing scieryce teachers). 



tation and 



4.^ Estimate the percent of teacher academic presentation. time (recit 
* demonstration) devoted to the following science emphases:. 

/ -v * Linkage No , . 

Science Emphasis Minutes 1 of Time to Content ' Linkage 

Explaining Content 



Relating to Science as 
a Social Historical ✓ 
Process 

Relating to Science as 
' a Reasoning Process 

Relating Science 
and Society/ 
/ Techhol o<jy 

. Positive Attitudes 
Towards Science 



TOTAL RECITATION AND 
DEMONSTRATION TIME 100% L 
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5. Overall effectiveness and appropriateness of teacher's use and execution of 
each science emphasis during recitation and demonstration: 



Science Emphasis 



Quality 



Explaining Content 

Relating to ScleAce as 
a Social Historical Process 

Relating to Science 
as a Reasoning Process 

Relating Science 
and Society /Technology 

Positive 'Attitudes 
Towards Science 



Highly Ineffective; 
far from Ideal 
science teaching 



2 
2 
2 
2 
2 



Moderately 
effective 



3 4 

3 4 

3 4 

3 4 

3 . 4 



Highly ef- 
fective; near 
Ideal science 
tea chi ntj 

5 
5 

5 , 




a 
a 
a 
a 



6. Number of students paying attention to each science emphasis during recitation- 
and demonstration: . r 



Science Emphasis 



Student Attention 



Very few students 
paying attention 



About ' \ 
half 



All or most stu- 
• dents paying ..' % 
attention NA 



Explaining Content 

Relating to Science as 
a Social Historical Process 

Relating to Science 
as a Reasoning Process 

Relating Science 
and Society /Technology 



Positve Attitudes 
Towards 'Science 



1 



3 
3 



4 
4 



5 
5 



a 
a 
a 
a 
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7. Degree to which each science emphasis during • recitation and demonstration 
expanded on content in curriculum materials.:. 



Science Emphasis 



Lesson merely 
reiterated cur- 
riculum content 
and examples 



Degree 



Lesson provided 
new content; 
orilginal exam- 
ples used NA 



Explaining Content. 

Relating to Science as 
a Social Historical Process 

Relating to ^Science 
as a Reasoning Process 

Relating Science 
and Society /Technology 

Positive Attitudes 
Towards Science 



2 
2 
2 
2 
2 



3 
3 

r 

3 
3 



*5 

r 

5 
5 
5 
5 



n 

a 
a 
a 

D 



< 



Part III. ' Qualities of the Lesson 

The standard of* comparison for Part HI 1s the normal distribution of 
existing teachers. 

6. Overall effectiveness of activities during entire period: 



1 

Very ineffec- 
tive; none of 
teacher's in- 
tentions were 
realized 



Moderately ef- 
fective; some 
of teacher's - 
intentions 
were realized 



Very effective 
* all of teacher's 

intentions were 
. realized 



9. Teacher's preparation for instruction (materials and activities preparation) 



1 

Very poorly 
prepared 



Average 



Very well 
prepared 
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10. Teacher provides overview of the content and objectives of period's activities 
before beginning the activities: 



No overview * 
provided; be- 
gins activities 
# Immediately 



Somewhat 
outlines 



Clearly outlines 
content and ob- 
, Jectlves of the 
, activities 



11. Teacher explains how today's activities relate to previous lessons and the topic 



. No link 
to previous 
lessons 



3' 

Vague link 
to previous 
lessons 



Explicit link 
to previous 
lessons 



r 



12. Teacher provides students with rationale for today's work: 



Teacher never 

• provides ra- 

♦ tlonale 



Teacher provides 
mostly mundane 
rationale 



Teacher provides 
higher purpose 
rationale 



9 I 

13. Clarity of teacher's directions, expectations for what -students are to do: 



1 

Ambiguous, - 
students 
don't know 
what's expected 



Moderate * 
clarity 



Very clear, 
students know 
what's expected 



14. Topic content presented to students In organized and logical manner: 



1 2 
Presentation 
1s scattered 
and disorganized 



Presentation 
Is logical and 
well structured 



n 



NA 



15. Teacher gives verbal markers 1n content presentation (Includes knowledge, skills 
and principles): _ - 



1 

No clear Identifi- 
cation of most Im- 
portant points 
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Several Important 
points emphasized 
and reinforced 



n 



NA 



.16./ Teacher suggests specific ways students are to learn today's content: 



No speciff-" Poor specifi- 
cation of • oat ion 6f a 7 
learning single learn- 
strategies ing strategy 



Poor specifi- 
cation of sev- 
eral learning 
strategies 



Good specifi- 
cation of a 
single learn- 
ing strategy 



17. Smoothness of teacher's academic presentation: 



Good specifi- 
cation of 
several learn- 
ing strategies 



1 

Very rough, 
uneven jjace, 
many interrupt 
tions and unnec- 
essary repeats 



4 



Very smooth, 
good even pace, 
very few Inter- 
ruptions and un- 
necessary repeats 



18. Type of questions asked by teacher during recUation and demonstration 



1 t 2 
Mostly memory 

or fact questions 



Mix of fact and 

comprehension 

questions 



* 5 
Mostly questions 
that require com- 
prehension -or 
oplnlpn, 



19. Relevance to topic and organization of teacher's questions: 



1 

Scattered, 
unrelated ques- 
tions that have 
little to do with 
topic 

V 



Some questions 
relate well to 
topic 



5 t . 
Questions build 
upon each other; 
most relate well 
to topic 



20. Teacher allows students enough time to answer questions; 



1; 

•Fast-paced 
teacher 
less^th 
second 



>aced^ 
iraj k 



3 * 

Moderate pace; 
teacher allows 
1 second 



Slower-paced ; 
teacher allows 
3 seconds or 
more 
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21.. Teacfier^s f eedpack^ to academic student responses: 



None «or 
, t mostly 
• negative 



? 3 

Both negative 
and positive 
feedback 



* 



22. Teacher's efficiency In classroom management: 



1. 

Not effialent,^ 
many Inter cup- \ . 
t Ion's a'nd'Oelay.s, 
.no sy£t.ett th^t ' 
works . •' • 



Moderate 
efficiency 



5 

Mostly 

positive 

feedback 



o 

NA 



Highly efficient, ffew 
interruptions and de- 
lays, a system that tells 
students what to do 




:. •' •» . • •* 

effectiveness ^-handling d1 sd pi 1 ne problems: 



» I.--..-*, . .. Z. 

•Often does' not 
^see Inappropriate 

or disruptive be- . 

hay^ior. 



Catches wrong 
target or stops 
misbehavior after 
Is spreads 



Stops misbehavior 
early; Initiates don- 
tacts before students 
get off -task 



24. Teacher monitors students during seatwork and labwork 

2 * 3 4 



, 1 

None of the 
time 



* 3 

About half of 
the time 



All the time 



a 

NA 



25. Teacher's accessibility to Individual students during seatwork and labwork 



? ' M 2 3 

Avoids nearly Helps only the Helps some stu< 

all students most persistent dents who have 

» * *» who have re- students who requests 

• quests - have requests 



« 



Helps most stu- 
dents who have 
requests 



, 5 O 
Helps nearly 

all students NA 
who have re- 
quests 



\ 
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26. Teacher provides unsolicited feedback to individual students during seatwork 
and labwork: 7"! » 



1 * - 
Teacher pro- 
vides no un- 
solicited 
feedback 



Teacher pro- 
vides unsolic- 
ited feedback 
to about half 
the students 



Teacher pro- 
vides unsolic- 
ited feedback 
to nearly al 1 
students 



27. Teacher fairness in academic and behavioral treatment and evaluation: 



a 

NA 



1. 

Often not 
fair 



Moderately 
fair 



Always fair 



28. Teacher's attitude 'about Teaming and individual potential: 



1 * 2 

Communicates w - 

very negative, 
pessimistic atti- 
tude to most 
students 



3 

Neutral 



Communicates very 
positive, optimistic 
attitude to most 
students s 



.29. Teacher paces period: 



1 

Poorly; runs 
out of time or 
has too much 
time left; 
unevenly paced 
period 



Wei 1 ; accomplishes 
most of what s/he . 
sets out to do; 
evenly paced period 



30. Teacher summarizes important points and concepts at the end of the period: 



1 

Not at all; 
period ends 
with no 
summary 



Summarizes 
somewhat 



Summarizes well ; 
highlights important 
concepts at end of 
-period 



J 
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- £111 out tne next *gg only on the* LAST day of.a topic observation: 



4 1 * - 

31., Teacher's knowledge of topic subject matter: 



1 , . 

Teacher demon- 
strates no 
knowledge 



Teacher confuses 
"some 'points or 
: falls to recognize 
.errors 



32. Teacher rapport with most students: 

3 

by most students 



1.1 2 
Teacher disliked. 



not respected 
; sit 



Teacher demonstrates 
*t ho rough mastery 



Teacher well -liked, 
respected by most 
students 



\ 
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SECTION SEVEN: TEACHER TOPIC QUESTIONNAIRE 
Alexis Mitotan, John Mergeryioller, and Andrea Lash ' " 

We would like to gather teacher's 'perceptions about teaching a 
selected topic prior to beginning the observations of the topic. We 
have designe'd a brief questionnaire for this purpose; The questions ' 
in the questionnaire are intentionally- open-ended, thus allowing the . 
teachers to present their ideas in theft own styles. 

Directions. Determine the date you will begjn observing a teach- 
er' s presentation of a topic. Fill 1n the questionnaire with, the top- 
ic description anfcthe return date, which Is the first day of /our ob- 
servation s7 One/week prior to this date, give the teacher the TOpIc 
Questionnaire, paraphrasing Its purpose, Rewind the teacher that It 
Is fine tq answer Vach question briefly, and that we do n ot expect him 
or her to devote a\»t-4f tine to the questionnaire. Thenvwhen you 
come to class on the first day of the observation, pick up the com- 
pleted questionnaire from the teacher. Write down the teacher's ID * 
number and your observer number in the upper right hand comer as soon 
as you receive the completed form. * 



) 
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Topic Questionnaire / 
Topic description: * 




Directions: The purpose of this questionnaire 1s to get your impressions about 
teaching the above topic to the class we are observing before actual Instruction 
begins. This Informatlori will help us understand the topic and your approach 
to the topic. Because your tine Is valuable, we encourage you to answer each 
Item briefly; a couple sentences should be adequate In Most cases. 

* * * 

4 

Please return this to your observer by - * , , 1 



1. -Have you* taught this topic before? Yes No 

If No, how 1s It that you cone to be teaching this topic this year? 



If Y*es , approximately how many times have you taught the topic (taking Into 
account number of years and number of classes)? 



If Yes , are you doing anything different In teaching the topic to this class 
that you have not done In the past? What? 

\ 



2. Are there any particular reasons why this topic Is being covered at this 
particular t1me\>f year? If so, what are they? 
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What are the major materials you will be using in teaching this topic 
{e.g., textbook, films, worksheets you made, etc. 



Do 



you plaa to .use any laboratory or demonstration activities for this topic? 



Yes , Mo 

i if Tii 



If yes, how did you get the ideas for them? 



What are the most Important things that students can learn when they study 
this topic? 



Is there anything this topic demonstrates particularly well that most other 
' topics do not? If so, what? 



Is there anything you would Ijke to be able to^do with this topic that you 
already know will not be feasible? 

Yes 



No 



If Yes, what is it, and why is U not feasible? 

' AGO ■ 
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8. What— If anything— is especially enjoyable about teaching this topic? 



9. What— if anything— 1s difficult 1n teaching this topic? 



10. What— If anything— do your students especially enjoy about this topic? 



J 

11. What— if anything— do students find difficult about this topic? 



4 



12. Will you be formally assessing how students have learned the 'topic material? 
n Yes . No 

If how will y°u d° the assessment? 



If you win be grading their worjs, what standards wllj.you use? 



ERIC 



Thank you for you t1mfti ^|)e.g^eatly: appreciate your contribution. 
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SECTION EIGHT: STUDENT CLASS SURVEY 

John R. Mergendoller, Alexis L. Hitman, and Kenneth D. Peterson 

- ' ft 
,. Overview 

This survey 4s Intended to capture student's perceptions of their 
science class. It Is to be adalnlstered to all students In the classes 
you are observing. The observer mist choose""tne day of administration 
according to the following guidelines. 

1. Do not administer the survey on a day when laboratory, 

demonstration, or hands-on activities consume the entire 
- period. 

2. Do adnlnlster the survey on a day when the preponderance 
of Instruction takes place In a lecture, recitation, or 
discussion format. 

3. Do try to adalnister the survey on a day^ which 1$ typical 
or repcesentotive of the teacher's Instructional approach. 

Arrange beforehand with the teacher when the student class survey 
can be administered. Pass out the survey yourself, and read the dlr- 
rections at the top of the page* to the class. Collect the surveys 
yourself and write the teacher number on the top of the stack of 
surveys. ' 

. Should students ask you about the meaning of Individual questions, 
simply tell them to "try to understand the questions as best you can." 
Do not provide clarification. 



/ 
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STUDENT CLASS SURVEY 

We are trying to understand how students learri about science, 
and we need your help In answering the following questions. Please be 
honest. Your teacher will not see your answers, and we will not tell 
anyone what you said. This 1s MOT a test, and there are no right or 
wrong answers. Please answer carefully. All of the questions refer 
to this period. 



1. What Idea do you think the teacher wanted you to remember today?. 



2. During science today, how much of the period were you paying 
attention? 



loot 


75* 


50* 251 None 


of the 


of the 


of the of the of the 


tine 


tine 


tine . tine tine 




** 


/ 


How much of 


the period were you thinking about the fesson? 


100% 


75* . 


50% 25% None' • 


of the 


of the 


of the of the of the 


tine 


tine 


tine tine tine 



4. I was confused today. 
C 3 Not at all. 



C ] Once 



[ ] More than once 



r 



Did the teacher connect today's lesson to things you studied 



before today? *f 

C ] Mo ' 

y 

C 3 Yes (If yes. what ^things *ere"they7) 

V 



% 



f 



How hard was the work you d'id today? 



Very , Somewhat Average Easy Very 
Hard Hard « Easy 



How interesting was the work you did today? 

. " • / 



Very Somewhat Average Uninteresting Very 

Interesting Interesting Uninteresting 



Did you learn from other students today? 
[ 3 No [ .] Yes 

Did you ask any questions tpday? 

i 

[ 3 No C 3 Yes 

Was the class quiet enough for you to learn today? 
[ 3 No C 3 Yes ' 
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11. What will you do In science class when It meets next? 



12. Is learning science different than learning English? Please 
explain. 

• : i 



Thank you for your help. 



03/14/83 
updated 



t 
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SECTION NINE: REVISED TARGET STUDENT INTERVIEW 



* ' John R. Me rgend oiler and Alexfs L. Hitman 

NOTE: The- format of this Interview has been changed based on 
our February discussions. You will need to carefully study this 
new format and the changes In the questions and probes before con- 
ducting the second topic Interview. 



J 



Overview 

Observers will be responsible for conducting semi -structured 
Interviews with six target students In each classroom a£ the conclu- 
sion of each topic observation period. Thfcse Interviews will be fo- 
cused on work conducted during the last 5 class meetings. They have 
• three goals: r 

0 to understand students perceptions «of and reactions to the 
lessons they have encountered during the past week; 

0 to determine, whether students have understood the teacher's 
lessons during the past week; and 

0 to Identify other lessons or activities daring the semester - 
which were memorable to students and captured their attention 
.and curiosity- , 

To facilitate the topic coverage* the Interview schedule Is organized 
In three sections mirroring these goals. 

«•'... 1 

methodology 

. The Interview Is constructed using both /pen-ended and forced- 
choice questions. It Is essential that observers follow the Inter- 
view schedule as closely as possible. Although we expect that some 
questions will have to be modified from Interview to Interview In 
order to fit the current situation and the responses of the Inter- 
viewee* the general rule Is to stick with the questions as stated . 

At the end of the Interview, observers will complete two 
rating scales summarizing their perceptions of the Interviewee's 
knowledge of science. / 

All Interviews are to be conducted with one student at a time 
and will be tape recorded. The tape should be transcribed as* soon 
as possible* and the Interviewer Is responsible for checking the 
» accuracy of the transcript before 1t Is mailed to the Far West Lab. . 
Do not reuse Interview tapes . They should be kept and shipped to 



the Lib. 
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Scheduling 

The Interviews should take approximately 30 minutes per student. 
They should be scheduled to occur at the conclusion of the last week 
of observation for each topic. If possible, Interview all six stu- 
dents on two consecutive days. If this Is not possible. Interview 
-the students over a three-day pftrlod. It 1s especially Important 
tha t the Interviews do not drag out ..dMKnTremqrles are -snort; 
the greater the time between tne weeHHsons and the Interview, 
the more difficult It will be for stuflPw to recall their percep- 
tions of the activities. „ 

All Interviews are conducted one-on-one wlthjfndlvldual students. 
Group Interviews are not appropriate and will produce worthless data. 

Pre-Interv1ew Activities 

Before conducting the Interview, prepare a lesson summary chart 
using the template supplied. First, write the names of the last 
seven days of the week In the cells at the top of the chart v Draw 
X's In the cells representing Saturday and Sunday. (In the example 
chart, It Is assumed that the Interview Is conducted on the Monday % 
following the observation week.) Then write a brief description of 
every activity segment which had an academic purpose. (Mote that 
we have not Included activity segments such as roll or announcements 
In the example chart.) Make the descriptions as simple and explicit 
as possible. 

The chart has two* purposes: 1) to stimulate the recall of the 
interviewee* and 2) to provide a structure to elicit students percep- 
ll^roflhel? classet - Remember that THIS INTERVI EW HAS BEEN CHANGED 
based on our February discussions. Please re hearse your questions and 
probes carefully before interviewing students" 

Throughout this example, probe questions have been formuHtea 
In response to five general areas of Interest: 

1) NATURE OF ACTIVITY: Operationally, what did the student do? 

2) LEARNING GOAL: What does the student think s/he Was to 
"remember," "get out of," or "learn" from the activity? 

3) ACCOUNTABILITY: How does the student think her/his par- 
ticipation will be assessed and graded? 

4) LEARNING STRATEGY: What methods helps the student to learn 
or to get a good grade? • 

5) CONNECTION: Does the student see a connection between 
the week's activities and the content of the lesson. 
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Wesson Stawar, „nart (ExMple) 




c o 
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Land Ecosystem (Interview Conducted on Monday) 



These capitalized words will appear on the Interview schedule to 
signal you to probe the student about each of these areas. 

Rehearse "your questions using this example a s^a guide. 

BEGIN WITH AN INTRODUCTORY STATEMENT TO ORIENT STUDENT: 

"I'm going to ask you. some questions about the things you 
dW In class last week. end I'd like you to think hard and 
remember what Mrs. Jone's life science class was like last 
week." ' (Be sure to use the actual name Of the class.) 



PLACE LESSON SUMMARY CHART DIRECTLY I* FRONT OF INTERVIEWEE. 
ASK THE STUDENT TO DESCRIBE WHXT HE/SHE Dlfc DURING EACH OF 

* THE ACTIVITIES. - .' 

.... ..... ; #r f -r--.. 

"Now (Student's name), on Monday, Mrs. Jotfes discussed with 
the dlass the word, "niche". What dtd. safe* say? Can* you tell 
me more? What were you "doing during this time?' What was 
the most Important thing to remember from that discussion? 
This. discussion continued for about half of the class, and 
then"* students d1d<*porkbook exercises about the concept of 
^_nJche^__Hha t wore those 1 . auuu t? How 44 d you do them? Will 
these be graded? - How?' Do you know a way to get a good 
grade?. .. „ 

■ , ' •■- " * v ' .,. ... 

TF THE STUDENT DOES NOT REMEMBER THE ACTIVITIES>PROVIDE FACTUAL 
DETAIL TO JOG- HER/HIS MEMORY.* DON'T PROCEED TO THE NEXT DAY 

UNTIL THE STUDENT APPEARS TO REMEMBER "WHAT HAPPENED* 

» v 

<r. 

On Tuesday, there was a movie about Tldepools. What was 
In the movie? Tell me more. What was the most Important 
thing to learn, from the moy.ie? Did the movie have anything 
to do with the concept of ntche7 

* • 

"On Wednesday, Mrs. Jones took the class outside on a 
rtature walk* around the football field. It was cold and 
wfnjly. What did you see? Did that have any connection 
to niche? Do you think Mrs. Jones wanted you to learn 
anything , in particular? 

"Thursday, the class drew maps'. What was on. the maps? 
What did you do to make them? Did they have* any connec- 
tion to niche? Why dldjlrs* Jones have you' draw the maps? 
Will the maps be graded? How? 

* 

"On Friday, "the class did two things. First, there was a 
discussion of different students' maps. Then, Mrs. Jones 
gave a test. on Chapter 7, "Plants and Their Neighbors." 
What was the test about? Will It be graded? Do you know 
how to get a good grade on the test? How? 

IF THE STUDENT DOES NOT REMEJ&ER VERY MUCH, BUILD FROM WHAT IS 
REMEMBERED, AND PROVIDE FACTML DETAILS OF EACH DAY'S ACTIVITIES. 
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s—S^hlS h ;! e / 1nfshed nursing your discussion of the Lesson 
Mmroary Chart. It Is necessary to prepare the "explaining* and "re- 

lf IhI «2f St l° nS ( 5: 9 - 11 * 12) wh1ch W»r In the second part 
•tJI^I^l!*: JJe purpose of these questions Is to assess each 
student s understanding of one science concept explained by the . 

a^c^i a 2i«E^?? Cept "^MK" t ? acher relate/ to (1) science as 
%\ historical process; (2) science a ^Treasonlng process; . 

it nf i!?r«n S °Sl^ teChnolo ! y; or (4) >° s,t,w sconce attitudes, 
if no relating behavior was observed, skip this question. 

♦a.,/** b !!! C /! r " at !° r quest1ons to ask the student to 
5Sm pC i?L 1f,fon «Jt1on covered by the teacher In order to provide 
veTOTOT tape-recorded evidence of the student's understanding. 

^.♦?!l 0re ' COn 2 uct1n9 ^nterylew, select the explaining and 
relating concepts you win ask the student about. Choose these 
^ect the best teacher explanations you observed, 
whether^ they focused on TRTsaw or different lesson topics. 



k 

Interview Procedures 
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'I** •J 88 " 11 ; 1 that the Interviewer review all of the questions 
to be asked In each part of the Interview before talking with the 
student. Keep an overview of the entire Interview In wind, so that 
you will be able to pace yourself and cover all of the questions. 

Introduction 
' . » 

Follow the script you have already rehearsed and review the* 0 " 
i*"™ 5""^ Sheet with the student. Do not rush this.. It is 
essential to the completion of a good interview. 

' i t 

Part 1: Student's Perceptions of the week's Lessons 

Questional - 10 focus directly on student's perceptions of the 
previous week s lessons. They combine both open-ended and structured 
questions. It Is important to probe when asking both of these types 

of questions; the probing strategy, however, varies with question 

type* 

After asking open-ended questions 1. 3. 7, and 8. probe to 
elicit as much Information as possible about the » way students con- 
ceptualize their experience 1n science class and learning science. 
Try to get Jnslde their heads. Urge them to comment- upon what the 
experience of learning science 1s like. Eliciting compTetTanswers 
to question eight Last week, when did you .feel you were learning the 

EffI\i!j« Mp ? c,a1 ] y 1 T )rtant - *e want to determine whether stu- 
dents define learning 1n terms of the grades they receive or with 
reference to an Intrinsically rewarding process Of gaining knowledge. 
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The remainder of questions 1n Part 1 are explicitly structured. 
Categories of student response have been predefined. Make sure you 
ask all parts' of the question. ' _ 

i Question 5 (and later Question 15) requires you to determine 
whether one of the listed characteristics was responsible for the 
student's Interest. The Interviewer Is charged with -formulating 
questions which make sense given the activity described by the student. 
If a characteristic 1s not applicable to the specific case,' the ob- 
server should mark NA and omit the characteristic from the questioning. 
Questions 5 and 15 are organized around the following categories: 
(IV Content, (2) Teacher, (3) Task, and (4) Perceived Accomplishment. 

The' Content dimension focuses on what the student learns, four 
alternatives appear on the Interview schedule. Sub T 1ect Matter refers 
to the formal content of the lesson, e.g., bacteria, protozoa, seed 
plants, natural selection and the Hke. 1 Learned Ab out Myself refers 
to personally useful knowledge, e.gv., heart rate, effect of drugs, pre- 
ferred values; etc. There Was Wo Right Answer refers to Instructional 
formats requiring divergent thinking, e.g., brainstorming, hypothesis 
generation, etc. The final alternative, Other 1s available for ob- 
servers to formulate additional aspects of the content which appear 
"relevant. * 

The "Teacher dimension focuses on the way the teacher presents 
the curriculum content. It 1s essential here to discriminate the 
content Itself (e.ig., protozoa) from the way the teacher presents 
the content (e.g., "making 1t fun to learn about protozoa ). Three 
alternative codings appear on the Interview schedule. Teacher 
Characte ristics Includes the humor, the enthusiasm, the clearness 
W1 th which ili teacher speaks As well as other teacher traits. These 
attributes are long-term and consistent, and make the content- being 
covered more Interesting* Demonstration refers to the particular 
demonstration activity the ftacher used 1 to make a fact or concept , 
come alive. Additional aspects of the teacher's Instruction which, 
seem appropr1ate\sheuld be formulated by the observer and described 
In the Other category. 

The Task dimension focuses on the actual task students complete. 
Five self^explanatory^cAtegorles appear on the Interview schedule: 
(1) Different. Unusual, Hovel, Unexpected . (2) Hands-On. Manipulatory 
Activity . (3) flutMoor HcdvUWf Jeld' THp. (4) I worked with HHy 
Friends , and 15) utner . 

The next dimension, that of Perceived Accomplishment, refers to 
students' expressions of satisfaction and accompiisnmeni. It Was 
Easy 1s used to Indicate 'that the student found the task Interesting 
because It was easy to complete. 1 Did Well refers to expressions of 
satisfaction resulting from positive academic attainment. As usual, 
the Other category 1s available for Invention by the observer. 

A final Miscellaneous category appears at the end of the question. 
Use this category only if you have a hunch about Interesting aspects 
of the lesson missing from the above categories. 
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Part 2: Student's Understanding of Pas^ Week's Material 

The second part of the Interview employs questions prepared by 
the Interviewer In advance as described on page 5. These focus 
directly on topics covered during the observation. 

Here, the role of the Interviewer Is to be a friendly, sympa- 
thetic, businesslike questioner. You are to conduct a low-key oral 
exam with the student In order to assess her/his knowledge. Ask the 
student to tell you about the appropriate material. and probe ttf de- 
termine the Halts to understanding. 
♦ 

Part 3; Student's Response to the Semester's Lessons 

The final part of the interview employs essentially the same 
format used In Part 1 to elicit student's perceptions of the science 
lessons and activities they have encountered during the semester. 

The first four questions are structured. As before, the Inter- 
viewer should probe to determine which predetermined category best 
represents the student's responses. . 
*» ■ . '» 

The final question, Question 17, Is open-ended and provides an 
opportunity for students to give their un ex pur gated reactions to and 
recommendations for making science classes Interesting. Interviewers 
should spend the .remainder' of the time allocated to the Interview ex- 
ploring this question with the students. Probe to evoke th€ kinds of 
activities, topics, field trips, and movies favored by students. The 
goal of this question 1s to elucidate student's visions of what an 
Interesting and productive science class tf like. 

Rating Scaler 

Before leaving the school, complete the rating scales which ap- - 
pear as questions 18 and 19. These refer back to questions 11 and 
12, # and ask for the Interviewer's Judgment of the student's- knowledge. 

t In completing these ratings, consider the quality of the teach- 
er s explanation as the standard on which you base your ratings. The 
categories of understanding are as follows: 

1/ The student appears confused, and understands 
nothing of the teacher's explanation. 

2 The student demonstrates some understanding of the 
explanation given by the teacher. Confusion, 
however, has not been fully dissipated. 

3 The student demonstrates a surface or literal 
understanding of the teacher's explanation. S/he 
can "parrot" what was said In class. 
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4 • The student demonstrates an 1n-depth understanding 

of the teacher's explanation, and can explain the 
-principles^ Involved, or .somehow go beyond the A 
surface explanation. 

5 The student's understanding appears to be greater 
than that of the teacher. 

s 

Please provide your own written assessment of the students' attain- 
ments In the space reserved for comments. ¥r1te as much as you 11 Ice. 

Also, please Indicate the quality of the Interview 1n Question 20; 
An EXCELLENT interview Is one where the student 1s articulate and you 
feel certain tHat you understood what was said. A SATISFACTORY Inter- 
view 1s one where you did not experience major confusion or uncertainty, 
and you feel relatively confident that you understood what the student 
was trying to say. At the end of an UNSATISFACTORY Interview, the 
the Interviewer feels confused and questions whether what has been 
written down on the paper actually corresponds to what the student 
meant. In all cases, please write a paragraph of comments about the 
Interview* under "General Comments." 
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COVER SHEET: REVISED TARGET STUDENT INTERVIEW* 



Student's ID: 
School : 
Interviewer ID: 
Date: 



' *Note: Fill out parts of questions 5, 11, 12. and 15 before 
conducting the Interview, 
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TARGET STUDENT INTERVIEW SCHEDULE 
Introduction *• 

Beglrr with an Intfoductory statement that orients. the student and 
gives a general Idea of what the Interview Is about. 

"I'm going to ask. you some question^ about the things you 
did In class' last week, and I'd like you to think hard and 
remember what Mrs. Jbne's life science class was like last 
- week." (Be sure to use the actual name of the class.) 

i 

Part 1: Student's Perceptions of the Past Week's, lessons 

1. Have students describe previous week's activity and probe the 
student about each afctlvlty and Its: 

NATURE 
LEARNING GOAL 

f 

ACCOUNTABILITY 
LEARNING STRATEGY USED 
and 

CONNECTIONS WITH CONTENT AND OTHER ACTIVITIES 



< 

2. We've just been talking about the things you did last week. 

Which of these Mas most Interesting? Would you like to do 
1t again? Yes No • 



3. What would you say to a friend who asked you why 1t was Interesting? 
(fROBE ! ) ' 

♦ 

• # 



ERJC 
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Now using the scale on the back of this page, show me exactly 
how Interesting was. (Cfrcle student's 

response below) * 



I'm going to, ask you about alot of different things that jjght 
make It Interesting to make sure we haven't forgotten anything.; 
was 1t because? (FILL IM "OTHER" BEFORE" ASKING QUESTION) 



NO 



NA 



SUBJECT MATTER 
I LEARNED ABOUT MYSELF 
THERE WAS NO RIGHT ANSWER 
OTHER CONTENT 



4\ 



TEACHER CHARACTERISTICS 
DEMONSTRATION 



OTHER TEACHER 



(Content) 



% . (Teacher) 



IT WAS EASY 
I DID WELL 

OTHER ACCOMPLISHMENT 



(Task) 



DIFFERENT,. UNUSUAL, NOVEL, UNEXPECTED • 
HANDS-ON} MANIPULATORY ACTIVITY 
OUTDOOR ACTIVITY /FIELD TRIP 
I WORKED WITH MY FRIENDS 
OTHER TASK 



(Perceived 
Accomplishment) 



OTHER 
OTHER 



(Miscellaneous) 
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6, You've mentioned that - and , and 

all helped to make Interesting. 
Which was the most Important thing? (CIRCLE THE APPROPRIATE ANSWER ) 



7. Did you feel you were learning something while you were doing this? 
How did you kfrow this? 



8. Mow, think again about all of the things you did. last week (POINT 
TO THE TEMPLATE). When did you feel you were learning the most? 
Why was that? (PROBE TO SEE IF STUDENT DEFINES LEARNING 
ACCORDING TO FORMAL EVALUATIONS VS. VALUING KNOWLEDGE FOR ITS 
OWN SAKE.) 



9. Now using the scale on the back of this page, show me exactly 
how much you learned. (Circle student's response below) 



in. Would you say the things you did In class last week were the same 
sorts of things you usually do In a week, or were they different 
In some way? (PROBE!) 



SAME DIFFERENT BOTH 
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Ver 
Bor 1 



V 



3 4 5 

ft VGry 
. K. InterQsting 



00 



(P1ea£e circle student's 
response on opposite side 
of page) 
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Part 2 : . 

Student's U nderstanding of Past Week's Material 

"• fS^!J?if!°!i rewember that on (DAY 0F ™ E 

(teacher S NAME) talked about . Could vou 

tell me what she said? j — — — J 



12. (RELATING (NATION). On (DAY OF JHE MEEK). (TEACHER l S NAME) 
talked about . . what exactly was she saying? 



Part 3 : 

Student Response to the Semester's lessons 

13. OK (student's name), now I am going to ask ; you some questions about 
what you have done so far this year 1n Life Science. Think back 

5S!?J t n!! e !i?5 h,n9 i° U .!!! ve don ? 1n l1fe Sc1ence $1nce * 1««t talked. 
?Ji;./2Ji a you d0 the most Interesting thing? (PROBE FOR THE 
ACTIOTT: LECTURE. DISCUSSION. DEMONSTRATION. FILM. SPEAKER. ETC.) 



M - ?) 1 d y ° U S8y t0 a fr1end wh0 asked vou wh y *t was Interesting? 
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I 



1 



2 



3' 



o 



I Learned 
nothing new 



I Learned 



> a Few f 

new things 
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5 

I Loomed 
a lot of 
now th.inqs 



(Please drcV student's 
response on opposite side 
of page) 
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I'm going to ask you about ah>t of different things .that might make It 
Interesting to make sure we haven't forgotten anything. 



NO 



NA 



SUBJECT MATTER v 
I LEARNED ABOUT MYSfLF. 
THERE WAS MO RIGHT ANSWER 
OTHER CONTENT 



(Content) 



it 



TEACHER CHARACTERISTICS 

DEMONSTRATION 

OTHER TEACHER 



(Teacher) 



DIFFERENT, UNUSUAL. NOVEL, UNEXPECTED 

♦ 

HANDS-ON, MANIPULATORY ACTIVITY 
OUTDOOR ACTIVITY/FIELD TRIP 
I WORKED WITH MY FRIENDS 
OTHER TASK 



(TasW 



«AtY 



I DID WELL 

OTHER ACCOMPLISHMENT 



(Perceived 
Accomplishment) 



OTH^R 
OTHER 



(Mlscel laneous) 



• and 



and 



You've mentioned that 

: 

_i » 11 hel P* (l "»** Interstlnc. Which 

was the- most Important thing? (CIRCLE THE APPROPRIATE ANSWER ABOVE) 
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17. If you were the teacher, and wanted to teach a science class that 
students thought was Interesting what would you do? What else? 
. Why? 



Concluding Statement 

Thank you " . for talking with we. I've been 

asklno al I 6t the qTEsTToTfs"! do you have any tor me? (ANSWER 
QUESTIONS. GIVE STUDENT THE $5 HONORARIUM.) 



Rating Scales 

18. Interviewer's rating* of student's understanding of the EXPLAINED 
CONTENT discussed in Question 11. 



Confused; 
Understood 
nothing of 
teacher's 
* explanation 

Continents: 



Some under- 
standing of 
teacher's 
explanation 



Surface under- 
standing of 
teacher s 
explanation 



In-depth un- 
der standi no 
of teacher 1 s 
explanation 



Articulate 
understanding 
grather than 
the teacher • 



19. interviewer's rating of student's understanding of the 
RELATING CONTENT discussed 1n Question 12. 



1 

Confused; 
Understood 
nothing of 
teacher ' s 
explanation 



Some under- 
standing of 

teacher's 
explanation 



Surface under- 
standing of 
teacher* s 
explanation 



In-depth un- 
derstanding 
of teacher's 
explanation 



Articulate 
understanding 
grather than 
the teacher 



Comments: 
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20. Overall, this Interview was 



EXCE(.tEMT 



SATISFACTORY 



UNSATISFACTORY 



General Comments 'on Interview: 
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#i SECTION NINE: TARGET STUDENT INTERVIEW 
John R. Mergendoller and Alexis L. Mitotan 



Overview 



Observers will be responsible for conducting seal -structured 
Interviews with, six target students In each classroom at the conclu- 
sion of each topic observation period. These Interviews will be fo- 
cused on work conducted during the last 5 class Meetings. They have ' 
three goals: ~ 

• f 

• to understand- student's perceptions of and reactions to the . 
lessons they have, encountered during the past week; 

• to determine whether students have understood the teacher's 
lessons during the past week; and 

• to Identify other lessons or activities during the sesester 

which were memorable to students and captured their attention 
and curiosity. 

To facilitate the topic coverage/ the interview schedule 1s organized 
In three sections mirroring these goals. 



Methodology 

* The Interview Is constructed using both open-ended and forced- 
choice questions. It Is essential that observers follow the Inter- 
view schedule as closely as possible. " Although we expect that some 
questions will have to be modified from Interview %o Interview In 
order to fit the current situation and the responses of the Inter- 
viewee, the general rule 1s to stick with the questions as stated. 

At the end of the Interview, observers will complete two 

rating scales summarizing their perceptions of the Interviewee's 
knowledge of science. , 

All Interviews are to be conducted with one student at a time 
and will be tape recorded. The tape should be transcribed as soon 
as possible, and the Interviewer 1s responsible for checking the 
accuracy of the' transcript before It Is mailed to the Far West Lab. 
Do not reuse Interview tapes . They should be kept and shipped to 
the Lab. — 
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Scheduling 



The Interviews should take approximately 30 minutes per student. 

They should be scheduled to occur at the conclusion of the last week 
of observation for each topic. If possible, Interview all six stu- 
dents on two consecutive days. If this Is not possible. Interview 
ythe students over a' three-day period. It Is especially important 
/ that the Interviews do not drag out . J Student memories are short; 
tne greater we time between Che week's lessons and the Interview, 
the more difficult It will be for students to recall their percep- 
tions of the activities. 

All Interviews are conducted one-on-one with Individual students. 
Group interviews are not appropriate and will produce worthless data. 



Pre-Intervlew Activities 

Before conducting the Interview, prepare a lesson summary chart 
using the template supplied. First, write the names of the last 
seven days of the week In the cells at the top of the chart. Draw 
X's In the cells representing Saturday and Sunday. Qn the example 
chart. It Is assumed that the Interview Is conducted on the Monday 

following the observation week.) Then write a brief description of 
every, activity segment which had an academic purpose. (Note that 
we have not Included activity segments such 4Ts roll or announcements 
1n the example chart.) Make the descriptions as simple and explicit 
as possible. 

» The purpose of the chart Is to jog the mind of your Interviewee, 
and help stimulate her/his recall of the actual activity segment. 
To aid this process, you wjUT need to describe each activity to the 

student at the time you show her/him the chart. Once you have com- 
pleted the chart, go over It, and rehearse" odt loud the way you will 
describe each activity segment. 

BEGIN WITH AN INTRODUCTORY STATEMENT TO ORIENT STUDENT: 

. ' "I'm going to ask you some questions about the things you 
did In class last week, and I'd like you to think hard and 
remember what Mrs. J one's life science class was like last 
week." (Be sure to use the actual name of v the class.) 

PLACE LESSON SUMMARY CHART DIRECTLY IN FRONT OF INTERVIEWEE. 
GO THROUGH THE ACTIVITIES DAY-BY-DAY. 

"Now (Student's name), on Monday, Mrs. Jones discussed with 
the class what the word, niche, meant and how 1t was an 
important concept In ecology. This discussion continued for 
about half of the class, and then students did workbook 
exercises about the concept of niche. Do you remember the 
discussion and doing the exercises? 
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Lesson Sumry „nart (Example) 




ERIC Land Ecosystems (Interview fondue ted on Monday) 



i 



ERIC 



IF THE STUDENT DOES NOT REMEMBER, PROVIDE MORE DETAIL TO JOG 

l XI ?ITeJehbS N MI P E hK. TH£ M " T oay umtil the stud " t 

"On Tuesday, there was a movie about Tldepools. It showed 
sea anenomes and how the tide changed the shape of the land. 
Do you remember that movie? (If not, provide more detail.) 

"On Wednesday, Mrs. Jones took the class outside oh a nature 
walk around the football field. It was cold and windy. 
Remember? (If not, provide, more detail.) 

"Thursday, the class drew maps which showed where people had . 
found different flowers and weeds. Mrs. Jones answered a lot 
of questions: tha> day about dandelions. Remember? (If not. 
- provide more detail.) 

-On Friday, the class did J»o things. First, there was a 
discussion of different student's maps, and people disagreed 
about whether there were plants growing on the track. Then. 
Mrs. Jones gave a test on Chapter 7, "Plants and Their 
Neighbors." Do you remember the discussion and the test? 
(If not, provide more detail.) 

END THIS INTRODUCTORY SECTION BY CHECKING THE STUDENT'S MEMORY 
WITH A BRIEF QUESTION ABOUT ONE OF THE DAYS. 

* l ' m Wing to check your*memory before we go on. What were 
some of the animals besides sea anenomes that were shown In 
the tide pool movie? 

IF THE STUDENT'S RESPONSE INDICATES S/HE DOES NOT REMEMBER VERY 
MUCH, FIND OUT WHAT THE STUDENT DOES REMEMBER AND BUILD FROM 

DAr^ACTIVITIES ESTI0HS# PR0TOrNG FACT "AL DETAILS OF EACH 

v 

Once you have finished reharslng your discussion of the Lesson 
Summary Chart, It Is necessary to prepare the "explaining" and "re- 
lating questions (e.g.. 14 ft 15) which appear In the second part 
of the Interview. The purpose of these questions Is to assess each 
student's understanding of one science concept explained by the 
teacher and one concept, which the teacher rela ted ti m science as 
a social historical process; (2) science as a reasoning process; 
(3) science, society/ technology; or (4) positive science attitudes, 
if no relating behavior was observed, skip this question. 

•J. K The D if1c format for these questions Is to ask the student to 
tea 5 n you the information covered by the teacher In order to provide 
verbatim, tape-recorde^ evidence of the student's understanding. 

Before conducting the; interview, select^the explaining and 
relating concepts you will ask the student about. Choose these 
concepts to reflect the best teacher explanations you observed, 
whether they focused on TKFsame or different lis son topics. 



Interview, Procedures 



It Is essential that the Interviewer review all of the questions 

to be asketin each part of the interview before talking with the - 
student. Keep an overview of the entire Interview In Bind, so that 
you wllSbe able to pjjce yourself and coyer all of the questions. 



Introduction 

Follow the script you have already rehearsed and review the 
Lesson Summary Sheet with the student. Do no rush this. It 1s" 
essential to the completion of a good Interview. 

Part 1: Student's Perceptions of the Week's Lessons 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

Questions 1-8 focus directly on student's perceptions of the 
previous week's lessons. They combine both open-ended and structured 
questions. It Is Important to probe when asking both of these types 
of questions; the probing strategy, however, varies with question 
type. 

After asking open-ended questions 5 and 6, probe to elicit as 
much Information as possible about the way students perceive, and 
conceptualize the act or learning . Try to get insioe their heads, 
urge them to comment upon what tne experience of learning science 
Is like. 

The remainder of questions In Part 1 are explicitly structured. 
Appropriate categories of student response have been predefined.' 
After asking these questions, the function of probing Is to cjarlfy 
Into which category the student's response fits. The Interviewer 

should probe until the student's response Is unambiguous and can be 
coded. Consequently, probing can be more direct, and the coding 
categories can be mentioned. An Interviewer might ask, for example, 
"Was this lesson 'really 1 good because bacteria are Interesting, or 
because the teacher explained It In an Interesting way?" 

r 

Question 2 (and later Question 12) requires you to determine 
yhat aspect of the student's classroom experience was. responsible 
for his or her Interest. The coding of student responses Is or- 
ganized roughly according to the task form heuristic (Blumenfeld. 
Mergendoller, A Swarthout, forthcoming). TMs heuristic allows for 
the organization of classrom experience into the following categories: 
(1) Content, (2) Teacher, (3) Task, and (4) Perceived Accomplishment; 

The Content dimension focuses on what the student learns. Four 
alternatives appear on the Interview schedule. Subject Matter refers 
to the formal content of the lesson, e.g., bacteria, protozoa, seed 
plants, natural selection and the like, j Learned About Myself refers 

to personally useful knwoeldge, e.g., heart rate, effect of drugs, pre 
ferred values, etc. There Was No Right Answer refers to Instructional 
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formats requiring divergent thinking, e.g., brainstorming, hypothesis 
generation, etc. The final alternative. Other Is used for aspects 
of the lesson content mentioned by the student but not readily 
categorizable injto the preceding three categories. 

The Teacher dimension focuses on the way the teacher presents 
the curriculum content. It Is essential here to discriminate the 

content Itself (e.g., protozoa) from the way the teacher presents 
the content (e.g., making It fun to learn about protozoa ). Three 
alternative codings appear on the interview schedule. Teacher 
Characteristics Includes the humor, the enthusiasm, the clearness 
witn which the teacher speaks as well as other teacher traits. These 
attributes are long-term and consistent, and make the content being 
covered more Interesting. Demonstration refers to the particular 
demonstration activity the tetCTeT DSeTTto make a fact or concept 
come alive. Additional aspects of the teacher's Instructional 
performance referred to by students should be noted under Other. 

. * 

The Task dimension focuses on the actual task students complete. 
Five self-explanatory categories appear on the Interview schedule: 
It) Different, Unusual. Novel f Unexpected . (2) Hands-On. Manipulatory 
Activity. (3) Outdoor ActlvJty/Meia TfTp . (4) I Worked witlTHy 

Friends , and (i) Other . ' ' ' 

The next dimension, that of Perceived Accomplishment, refers to 
students' expressions of satisfaction and accomplishment. It Was 
Easy Is used to Indicate that the student found the task interesting 
because it was easy to complete. I Did Well refers to expressions of 

satisfaction resulting from positive academic attainment. As usual, 
the Other category Is available for additional responses reflecting 
students' perceptions of accomplishments 

A final' Miscellaneous category appears at the end of the question. 
Use this category only If you are absolutely certain that the student's 
response will not fit Into one of the above categories. 

Part 2: Student's Understanding Of Past Week's Material 

» « 

The second part of the Interview employs questions prepared by 

*the Interviewer In advance. These focus directly on topics covered 
during the observation. « 

Here, the role fo the Interviewer Is to be a friendly, sympa- 
thetic, businesslike questioner. You are to conduct a low-key oral 
exam with the student In order to assess her/his knowledge. Ask the 
4 student to tell you about the appropriate material and probe .to de- 
termine the limits to understanding. ✓ 



Pa rt 3: Student's Response to the Semester's Lessons 

The final %vr\ of the Interview employs essentially the same 
format used In Part 1 to elicit student s perceptions of the science 
lessons and activities they have encountered during the semes 
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The first three questions are structured. As before, the Inter- 
ior , 5 0U l!L l S! b 5 to, inline which predetermined category best 
represents the student s responses. * 

The final question, Question 14, 1s open-ended and provides an 
opportunity for students to give their unexpurgated reactions to and 
recommendations for making science classes Interesting. Interviewers 
should spend the remainder of the time allocated to the Interview ex- 
ploring this question with the students. Probe to evoke thTklSs of 
activities, topics, field trip's, and movies favdred by students. The 
goal of this question Is to elucidate student's visions of what an 
Interesting and productive science class-Is like. - 

gating Scales 

Before leaving the school, complete the rati n]f* scales which ao- 
pear as questions 15 and 16. These refer back to questions 9 and 
and ask for the Interviewer's judgment of the student's knowledge. 

t In completing these ratings, consider the quality of the teach- 
er s explanation as the standard on which you base your ratings. The 
categories of understanding are as follows: 

. / 
• 1 " The student appears confused and understands 
nothing of the teacher's explanation. 

}. ' 

2 The student demonstrates some' understanding of the 
explanation given by the teacher. Confusion, 
however* has not been .fully dissipated. 

3 the student demonstrates a surface or literal 
understanding of the teacher's explanation. S/he 
can "parrot" what was said In class. 

9 4 

4 The student demonstrates an In-depth Understanding 
of the teacher's explanation, and can explain the * 
principles Involved, or somehow go beyond the 
surface explanation. 

5 The student's understanding appears to be greater 
than that of the teacher. 

Please provide your own written assessment of the students' attain- 
ments In the space reserved for comments. Write as much as you like. 

Also, please Indicate the. qua llVbTthe Interview In Question 18. 
An EXCELLENT Interview Is one where the student Is articulate and you 
teel certain that you understood what was said. A SATISFACTORY Inter- 
view Is one where you did not experience major confusion or uncertainty, 
and you feel relatively confident that you understood what the student 
was trying to say. At the end of an UNSATISFACTORY Interview, the 

*~ A-171 432 t 



the Interviewer feels confused and qustions whether what has been 
written down on the paper actually corresponds to what the student 
meant. In all cases, please write a paragraph of comments .about the 
interview under "General Consents." 



References 
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The task form heuristic. Journal of Curriculum Studies. 
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Pre-Observatlon Checm«t 

Have you: 

Interviewed the teacher? 



Learned the names and faces of all students In the class? 

Drawn a detailed nap and seating chart of the class? 

Dictated a detailed class description to accompany the *a P r 

Glven the parent permission letters and envelopes to the teacher? / 

Completed parts 1 - 5 of the curriculum content analysis n*rk*+ 
thus analyzing the teacher's main textbook? W y$1$ >* cktt ' 

Read and reviewed^ Sections 4-9 of the Observer Manual? 



C 
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Topic Observation Period Checklist 

First Day of Observation 
Have you: 

Picked up the Topic Questionnaire on the first day of observation ft**^- 

1dent1f1ed It? 

Scheduled Interviews with target students? 

Each Day of Observation 

* 

Have you: 

' m Labeled the tape of the class? 

Completed your narrative*? ] 

Labeled the tape of your narrative? 

Completed the appropriate Narrative Record Sheets? 

Filled In the SCO? 

Labeled and Identified any curriculum materials or copies of 

assignments you collected? « 

' Read and corrected your transcript from the previous day? 

Last Days of Observation 
Have you: 

Arranged and adsrfnlstered^tudent Topic Involvement and Interest 

Form to entire class? A 

Conducted interviews with 6 target students? 

: Labeled tape of each student Interview? 

Read and corrected transcripts of each student interview? 

Arranged and conducted teacher Post Topic Interview? 

Labeled tape for teacher Post Topic Interview? 

Read and corrected transcript of teacher Post Topic Interview? 

Borrowed and photocopied all tests or quizzes on topic that student5 

compl eted? 

Returned borrowed tests or quizzes to -teacher? 

Handed over all forms, transcripts and tapes to site data manager? 
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r 

CHER 

post-top imnterview 

Alexis Hitman and John Mergendoller 



After completing the observation of each topic, we would like 

IE2ft t ?hff h f d Jl e f br ^ ef 1nt «™*«" the teacher/ It Is desirable 
that this Interview be scheduled no later than one week following 

Je* iefso a L\ f £^?H tf 2' A \ $0 ' 1t 1$ <-P«rt.nt to'pKl 
VHod! 56 coo,pleted dur1n * • teacher's* prepartory 

The purpose of this post-topic Interview Is two-told. First 
da tawcol lection. For exaaple. observers have noted that soae 

wSI^JIiI^h*^*? fJ 6 J etch * r Top * c Q««t1onna1re were not al- 
ways complete and that It also was difficult to mt Infor-.M™ *1 

SS SS^ 1 !? t^chers-^StiS SiSj'Wcrass^ 

1<IV"?a V? n ' 9 fve the chance to collect these 
kinds of data. The < second purpose of the Interview 1s to collect 
son* of the teacher s general perceptions about the topic Instruction. 

For the first parjof the Interview, 1t Is Impossible to an- 
ticipate the kinds of questions each observer pay need to ask In 
order.to fill In their "blank spots." Thus! •TslSSy sSgSest soae 
general areas that you may need to cover. Here. Itls uoto Wtn 
t uZTt™^*™™* of * iae - Pl ease write thew directly 
«n m interview schedule. Tor the second part of the Interview: 
we have specific questions that we would like you toksk. Please 

neT-iSi i??JS !5 111 y0ttf ^tuitions but don't ta- 

per with the Intent of the question. 

As with the Science Teacher Interview {Section Three) m» 

fo&. " te y0M *° " r,te d T brtef "»*•« on Si la- 
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12/7/83 
Updated 



COVER SHEET: TARGET STUDENT INTERVIEW 



Student's ID; 



School,: 



Interviewer ID: 



Date! 



( 



4~ 



7 



9 

ERIC 
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TARGET STUDENT INTERVIEW SCHEDULE 



Introduction 



Discuss the Lesson Summary Sheet'wlth the student and check 
for recollection and understanding of week's activities. Draw the 
student s attention to every academic activity segment which oc- 
curred during the past week. Discuss one day at a time, and stop 

at the end of each day to make sure the studeJtt remembers what hap 
pened. 

Proceed as In the |^ owing example. " ^ 

ElEGIN WITH AN INTRODUCTORY STATEMENT THAT ORIENTS THE STUDENT. AND 
GIVES A GENERALlIDEA OF WHAT THE INTERVIEW IS ABOUT. 

"I's going to ask you some questions about the things you 
did In class last week, and I'd, like you to think hard and 
remember mhat Mrs. Jone's life science class was like last 
week." . (fe sure to use the actual name of the class.) 

TAKE OUT LESSON SUMMARY CHART AND PLACE IT DIRECTLY IN FRONT OF 
INTERVIEWEE.* GO THROUGH THE ACTIVITIES DAY BY DAY. 

"Now (Student's name), on Monday, Mrs. Jones discussed with 
the class what the word, niche, meant and how It was an 
important concept In ecology. This discussion continued for 
about half of the class, and then students did workbook 
exercises abWt the concept of niche. Do you remember the 
. discussion and doing the exercises? 

IF THE STUDENT DOES NOT REMEMBtR, PROVIDE MORE DETAIL T6 JOG 

HER/HIS MEMORY. DON'T PROCEED TO THE NEXT DAY UNTIL THE STUDENT . 
APPEARS TO REMEMBER WHAT HAPPENED. 

CONTINUE THROUGH THE REMAINDER OF THE WEEK. 

END THIS INTRODUCTORY SECTION BY CHECKING THE STUDENT * ^MEMORY 
WITH A BRIEF QUESTION ABOUT ONE OF THE DAYS. FOR EXAMPLE : 

"I'm going to check your memory before we go on. What were 

some of the animals besides sea anenomes that were shown in 
the tidepool movie? 

IF THE STUDENT'S RESPONSE INDICATES S/HE DOES NOT REMEMBER VERY 
MUCH, FIND OUT WHAT THE STUDENT DOES REMEMBER AND BUILD FROM 
THERE, ASKING QUESTIONS, AND PROVTbTNG FACTUAL DETAILS OF EACH 
DAY'S ACTIVITIES. 
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We've just been talking about the things you did last week. 
Which of these was the most Interesting? Would vou like to 
do 1t again? (WRITE ANSWER BELOW) ^ *° 



Do Again? Yes 



No 



!2S\ !??f i U j ' » that ^ 1t Interesting? What 

was that? What else? What would you say to a friend who asked 
you why It was Interesting? (CODE ANSWERS BELOW BY PLACING A 

ETC.) EXT T ° ™ E FIRST ANSW£R GIVEN * A T MEXT T0 THE SECOND. 



Task Fona Dimension 



Answer Given 



Content 



Teacher 



Task 



SUBJECT HATTER * 
I LEARNED ABOUT MYSELF 
THERE WAS NO RIGHT ANSWER 
OTHER CONTENT 



TEACHER CHARACTERISTICS 
DEMONSTRATION 

OTHER TEACHER 



DIFFERENT, UNUSUAL, NOVEL, UNEXPECTED 
HANDS-ON, MANIPULATORY ACTIVITY 
OUTDOOR ACTIVITY/FIELD TRIP 
I WORKED WITH MY FRIENDS 
OTHER TASK 
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Task Form Dimension 



Answer Given 



Perceived 
Accomplishment 



2 IT WAS EASY 
_ I DID WELL 

OTHER ACCOMPLISHMENT 



Miscellaneous 



OTHER 



OTHER 



3. You've mentioned that 



, and 



, and 



' all helped to make ■ Interesting 

Which Mas the most important thing? (CIRCLE THE APPROPRIATE ANSWER) 



Now using the scale on the back of this page, show me, exactly 

how Interesting ■ was. (CIRCLE STUDENT S 

RESPONSE BELOW) . 



1 



4 



Did you feel you were learning something while you were doing this? 
How did you know that? (Why or why not? Tell me more about how 
you knew this.) What were you learning? 



6. Now think again about all of the things you did last week (POIHT 
TO THE TEMPLATE). When did you feel you were learning the most? 
Why was that? 



4i0 
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7. 



IZ us1 " s *5L scale on «* of this page, show me exactly 
how much yo#tf earned. (CIRCLE STUDENT'S RESPONSE BELOW) 



> 



8. 



Mould you say the things you did in class last week were the sane 
sort* of things you usually do in a week, or were they different 
RESPOhlE^ELOW) d1fferent? >. <^0BE AND INDICATE 



SAME 



DIFFERENT 



BOTH 



Part 2: 




9. (EXPLAINING QUESJIONK You rewtaber that on (DAY OF THE WEEK). 
(TEACHER'S NAME) talked about Jfc x 9issed ' 

TO GET AT STUDENT'S UNDERSTANDING OF THE CONTENT PRESENTED) 



10. 



(RELATING QUESTION) On (DAY OF THE WEEK), (TEACHER'S NAME) 



o 
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Part* 3 : 

Student Response tft the Semester's Lessons 

OK, (STUDENT'S NAME), now I am going to ask you some questions about 
what you have done so far this year in Life Science. ^This back about 
everything you have done in Life Science since school started In 
September. Wha t DAY was the most interesting? (PROBE FOR THE 
ACTIVITY, LECTURETTHSCUSSION, DEMONSTRATION; FILM, SPEAKER, ETC., 
THAT CAUGHT STUDENT'S INTEREST. WRITE ANSWER BELOW.) 



What was it about that made it interesting? What 

was that? What eHe? What would you say to a friend who asked 
you why it was Interesting? (CODE ANSWERS BE LOW BY PLACING A 
"1" NEXT TO THE FIRST ANSWER GIVEN. A *Z* NEXT TO THE SECOND. 
ETC.) 



Task Form Dimension 



Answer Given 



Content 



SUBJECT MATTER 
I LEARNED ABOUT MYSELF 
THERE WAS NO RIGHT ANSWER 
OTHER CONTENT 



Teacher 



TEACHER CHARACTERISTICS 

DEMONSTRATION 

OTHER TEACHER 



Task 



DIFFERENT. UNUSUAL, NOVEL, UNEXPECTED 
HANDS-ON, MANIPULATORY ACTIVITY 
OUTDOOR ACTIVITY/FIELD TRIP 
I WORKED WITH MY FRIENDS 
OTHER TASK 




Task Form Dimension 



Answer Given 



Perceived 
Accomplishment 



IT WAS 'EASY 
I DID WELL 

OTHER ACCOMPLISHMENT 



Miscellaneous 



OTHER 
OTHER 



* 13. You've mentioned that 



14, 



t and 



, and 



all helped make Interstlna ' Which 

was the most Important thing? (CIRtli W APPROPRIATE ANSWER ABOVE) 

If you were the teacher, and wanted to teach a science class that 
atudents thought, was Interesting what would you drtStat Strt 



Concluding Statement 



Thank you 



for talking with me. I've been 



fS™? a11 °* ^ Questions; do you Tiave any for ne? IkuwFa 
QUESTIONS. GIVE STUDENT THE $5 HONORARIUM.) 1 MS *° 



15. 



Rating Scales 



CMnm^StlV*??* S! st ? d «»Vs understanding of the EXPLAINED 
CONTENT discussed in Qeustlon 13. 



Confused; 
Understood 
nothing of 

teacher's 
explanation 

Comments: 



Some under- 
standing of 
teacher s 
explanation 



Surface under- 
standing of 
teacher s 
explanation 



In-depth un- 
derstanding 
of teacher s 
expl anatlon 



Articulate 
understanding 
grather than 

the teacher 



> 
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16. Interviewer's rating of student's understanding of the 
RELATING CONTENT discussed 1q Question 14. 



Confused; 

Understood 
nothing of 
teacher' s 
explanation 



Some under- 
stand inq of 
teacher s 
explanation 



Surface under- 
standing of 
teacher s 
explanation 



In-depth un- 

der standing 
of teacher's 

ex pi anatlon 



Articulate 

understanding 
grather than 

the teacher 



Comments: 



17. Overall, this Interview .was 



EXCELLENT 



SATISFACTORY 



UNSATISFACTORY 



General Comments on Interview: 
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COVER SHEET: TEACHER POST-TOPIC INTERVIEW 
Teacher's ID: , 

School : : ■ 

Interviewer's 10: _^ _ 

Date: ' 

Topic: „ 

/' 
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PART ONE 



Directions: Review your teacher's responses to the teacher 
Topic Questionnaire. Note If there are any questions that were not 
.answered adequately. Here, you should focus mainly on any questions 

SlLTlJ i ; cr ?* $ ? your ""^rstani^ of how the teacher originally 
planned the topic lessons. Use the Ijwce below to write down any 
questions you have. 

Next, review the Narrative-Summary Sheets and the Science 
Class Description (SCD) forms that you completed during the topic 
observations. Again, note any questions that you have. Pav ©artic- 
ular attention to whether you have complete Information about the 

1- m£^•^•^ B i^:. ip,fi • ™°* * WiU d ™ '«> «-»««■ 



Introductory Remarks 



* «. ,u Jit 9 j Mrs ' Jones) - 1 wa "ted to have this opportunity 
to talk with you tor two reasons. First, there were some questions 
that arose during my observations that I didn't have a chance to 
ask you at the time. Second, I'd like to get some of your overall 

imoreSSlOnS Of th» laccnnt T Ak r «....^ * j ... _ . 



Impressions of the lessons I 'observed. I started observing on ("day 

*!• To simplify things^ I "BTTT 



of week) and finished on (day of wee 
calTaTT of your lessons on 
lessons. 



the topic 



1.1 



1.2. 
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PART TWO 



Now I would like to ask you a few questions about the 
days when you covered the topic of 



2.1. Looking, back, Is there anything In particular you planned to 
do with the topic this tine that you were unable to do? If so. what? 



2.2. Are there any parts of the topic lessons that you thought 
went especially well? If so, what were they? 



2.3. Are there any parts of the topic lessons that did not go as 
well as you expected? If so, what were they? Why do you think 
this happened? 



2.4. Do you feel that students learned what you wanted them to 
learn about the topic when you talked to the class and when they 
did seatwork? Can you tell we wore about th 1st 
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2.5. Do- you feel that students learned what you wanted them to 
learn about the topic when they did laboratory activities? Can 
you tell we more about this? 



2.6. (OPTIONAL) Do you feel that students learned what you wanted 
them to learn about the topic when [describe any other"* major 
activity, e.g., they saw films]? Can you tell V more about this? 

\ 



2.7. If you were to teach this topic again next year, is there 
anything you would do differently from what you did this time? If 
so, what? 



2.8. .Is there anything else 1 that comes to mind when you think 
about the topic lessons? ; 
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2.9. Are there any Questions you would like to ask me? 



Again, I thank you very much for your help and your willingness to 
spend this time with me. 



4 
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'aPPEMDIX 8 



> 

i 

i 



i 



, » IDEAS> ABOUT SCIENCE SURVEY 
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Directions : The questions 1n this section ask you about your science class this 
year. For each question, circle the answer that best describes this class. 
There are no right or wrong answers. Don't worry about what others might expect 
you to say. Your answers will remain confidential. 

PART I. 

141 SCIENCE CLASS THIS YEAR, HOW OFTEN DID THE TEACHER TALK ABOUT: 

t 




1. the way that science affects you 
1n everyday life? 

a 


1 


2 


3 


4 


5 


2. the lives of Important scientists? 


1 


2 


3 


4 


5 


3. how to observe the natural world? 


1 


. 2 


3 


4 


5 


mm Mm A> mm mm, m ^m> m\ m - - -— — ■ A 9 * — — M — _ _ # mm, 

4, definitions of science words? 

> 




2 


3 


f 

4 


5 


5. how the work of future scientists 
may change ideas about nature that 
we have today? 


1 


2 


3 


> 

4 


• 

5 












• 


6. possible careers In science? 




2 


3 


4 


5 


7. the way to develop and test 
a hypothesis? 




2 


3 


4 


5 


o. now wnings we use eacn day 
depehd on science? 

« » 




2 


3 


4 


5 














9. how scientific discoveries change 
how we live? 




2 


4 

3 


4 


5 


10. how to do experiments? 




2 

i 


3 


4 


5 


11. the names for different parts 
-of animals and plants? 

ft 




2 


t 

3 


4 


5 


12: how science can be a fun hobby? 

< 




2 


3 


4 1 


5 



erJc 



♦ B-3 



ON TO THE NEXT PAGE 

452 



13. science facts? 



14. how the work of men and women 
results In scientific Ideas? 



15. how exciting discoveries are . 
always being made by scientists? 



PART II. 



16. The teacher gives clear directions. 



17. It Is easy to know who, the 
smartest kids are. 



18. Sometimes we talk about things 
that have tittle to do with 
science. , 



19. When the teacher asks questions, 
students answer without raising 
hands. 



20. We ofte^run out of things to do. 

i 

21. The teacher lets too many students 
ml sbehave. 



22. There are clear rules for handing 
out and passing In papers. 



23. The same kids always talk. 

^24. We waste a lot of time 1n this 
da$s. 



9 
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s 




i 



1 


2 


1 

3 


4 


5 / 

5 


1 


2 


3 


4 


5 


1 


Z 


3 


4 * 


5 

1 










/ 3 T i 
1 


2 


3 


1 


2 


3 


1 


2 


3 


1 


2 


3 


1 


2 


3 


1 


' ,* 
• t 


3 




i , 




1 


2 


3 


1 


2 


3 - 


1 


2 


3 



4 
4 



5 
5 



1 



5 
5 
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25. 


The teacher grades fairly. 


i 


2 


3 


4 


5 


26. 


I an .often confused after the 
teacher explains something. 




2 


3 


4 


5 


27. 


The teacher makes me want to learn - 
about science. 




2^ 


3 


4 


5 


28. 


\ always know what .1 am supposed 
to doT 


i 


2 


. 3 


4 


5 


29. 


The teacher thinks that I can learn 
science. 


f 


2 - 


' 3 


4 


5 


30. 


The teacher always calls on the 
same students. ■ . ' 




2 


3 


4 


• 

5 


31. 


Me often leave work unfinished. 




2 


3 


4 


5 


32. 


It Is too noisy to think. 




2 


3 


• 4 


5 


33. 


There Is always something 
Interesting to do. 




2 


3 


4 


5 


34. 


I often am not sure what I 
should be working on. 


1 


2 


3 


4 


5 


35. 


The teacher grades our work 
quickly. 


x 


2 


3 


4 


5 


36. 


The same -kids always get good x 
qrades. < 




2 


3 


4 


5 


37. 


I know I can do well In this class. 




2 


>/ 

i .. ,1, 


4 


5 
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PAtfT III. 



38. WHEN I 00 HOMEWORK, I GET THE RIGHT ANSWERS 



BY: 




a. looking them up in the textbook. 

b. remembering them from class 
discussion. 

c. thinking about them. 

d. asking the teacher. 

e. looking them up in my notes. 

f. asking my friends. 



2 
2 
2 

r 

2 



3 
3 
3 
3 
3 



4 
4 
4 
4 
4 



39. WHEN I DO WORKSHEETS. I GET THE RIGHT ANSWERS BY: 



a. looking t hem-up In the textbook. 

b. remembering them from class/ 
discussion. V; 

c. thinking about them. 

d. asking the teacher. 

e . looking them up in my notes, 
t. asking my friends. 



2 

2 
2 
2 
2 
2 



3 
3 
3 
3 
3 



4 

.4 
4 



5 
5 
5 
5 
5 



is 




5 
5 
5 
5 
5 
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40. WHEN. I FILL OUT LAB WORKSHEETS. I GET THE RIGHT ANSWERS BY: • 




a. 


looking them up in the textbook. 


1 


2 


3 


4 „ 


5 


b. 


remembering theia t from class 
discussion. ' 




2 


3 


4 


S 


• 

c. 


thinking about what I saw during 
the lab activity. 




2 


3 


4 


' 5 


d. 


asking the teacher. 




2 


3 


4 


5 


e. 


looking them up In my notes. 




2 


3 


4 


5 


f. 


asking my friends or lab partners. 




2 


3 


4 


5 



* 



41. If YOU WANT TO LEARN ABOUT SCIENCE, HOW IMPORTANT ARE. THE FOLLOWING? 




a. asking yourself your. own questions 
about what you are learning 




2 


3 


4 


b. memorizing science vocabulary words 




2 


3 


4 

• 


c. thinking about the meaning of what 
you are studying 

• 




2 


3 


4 


d. memorizing science facts .. 




2 


3 - 


4 


e. thinking about how you would solve 
problems If you were a scientist 




2 


3 


4 


f. remembering how to classify living 

things 




2 


r 

ft 

3 


4 


g. thinking about the main ideas 
of a lesson 

* 




2 


c 

3 


4 





9 . 
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42. WHAT COUNTS TOWARD YOUR GRADE f* SCIENCE? 



a. 


filling out worksheets 




2 


* 3 


4 


b. 


doing lab activities * 




2 


3 


4 


c. 


filling out lab worksheets 


i * 


2 


3 


4 


d. 


'watching movies or fllmstrlps 




2 


3 


4 


e. 


answering the- teacher's questions 
during class discussions 

• 




2 


3 


4 


f. 


taking quizzes and. tests 




2 


3 


4 




43. HOW CAREFULLY DO YOU THINK ABOUT SCIENCE WHEN YOU: 



a. listen to the teacher talk about 
science? 

b. fill out worksheets?* 

c. do lab activities? 

d. fill out lab worksheets? 

e. watch movies or films trips 

f. answer the teacher's questions 
during class discussions? 

g. take quizzes or tests? 





2 


3 


4 " 

* 




2 


3 


4 




2 




4 




2 


'3 


4 




2 


3 


4 




2 


3 * 


4 




2 


3 


4 



ERIC 



V 



457 

B-8 



GO ON TO THE NEXT PAGE 



i 



44. HOW MUCH DO YOU LEARN WHEN YOU ARE: On 






listening to vw vCaCirCr ta 1 K 




I 








about science? 


1 


i 


3 




b. 


filling out wcjrksheets? 


1 


i 


3 




c. 


doing lab activities? 


1 


2 


3 




d. 


filling out lab worksheets? 


1 


2 


3 




e. 


watching movies or films trips? 

•* 


1 


2 


3 




f. 


taking quizzes 'or tests? 


1 


2 


3 








-4 — 









45. JN-THIS SCIENCE CLASS: 










N 








a. 


the things we read about 














science ajre: 


1 


2 


3 


4 


5 


b. 


the worksheets we fill out are: 


1 


2 


3. 


4 


5 


c. 


the lab activities we -do are: 


« 

1 


2 


3 


4 


5 


d. 


the lab worksheets we fill 














out are: 


1 


2 


? 


4 


5 


e. 


the movies and fllmstrlps we 


L 












watch are: 


2 


3 * 


4 


5 


f. 


the quizzes and test we take are: j 


1 


2 


3 


4 


5 
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46. HOW INTERESTING ARE THE FOLLOWING CUfSS ACTIVITIES? 



CL/j 




a. listening to the teacher talk* . 
about science 




2 


3 


^ ^ Y ■ 

4 

« 


5 . 


b. filling out worksheets 




2 


3 


4 


5 


c. doing lab activities 




2 


3 


4 


5 


d. filling out lab worksheets 




2 


3 


4 


5 


e. watching movies or filmstrlps 




2 


3 


4 


5 


f. answering the teacher's questions , 
during class discussion 




2 


3 


4 


5 


g. taking quizzes or tests 




* i 


3 


4 


5 



47. DO YOU KNOW WHAT YOU ARE SUPPOSED TO LEARN WHEN YOU 

S 



a. listen to the teacher talk about 
science? 

b. fill out worksheets? 

c. do lab activities? 

d. fill out lab worksheets? 

e. watch movies 'or filmstrlps? 

f. answer the teacher's questions 
during classi discussions? 

g. take quizzes or tests? 




2 
2 
2 
2 
2 

2 
2 



3 
3 
3 
3 
3 

3 
3 



4 
4 
4 
4 
4 

4 
4 



5 
5 
5 
5 
5 

5 
5 
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48. I OFTEN KNOW THE RIGHT ANSWERS. 
^ BUT I HA>E TROUBLE WRITING 
• >i(EM DOWN: 

a. on homework assignments. / * 




1 


3 


4 


5 


b. on worksheets. " 


1 .. 

* 


2, 


• 3 .. 


4 


5 


c. on lab worksheets. 




2 


.*~3 


4 


5 


d. on tests and quizzes. 

♦ 


i 


2 

§ 

1 


3 


4 


5 


49. I OFTEN KNOW THE RIGHT ANSWERS, 
BUT I HAVE TROUBLE SAYING THEM: 


- ■ * 




• 

\ 

/ . 






a. fn class discussions. 


i 


2 


3 


-> 4 


5 


b. when the teacher asks>me a question. 


i 




;3 

♦ 


4 


5 


50. I ALWAYS KNOW WHAT THE TEACHER 1 
IS LOOKING FOR WHEN SHE GRADES: 






f 


■ 




a. my homework. 


i 


* 

2 


3 


4 


5 


b. my worksheets. 


• 

i 


2 


3 


4 


5 


c. what I say 1n class. 


1 


2 


3 


4 


5 


d. my Tab sheets. 


1 


2 


3 


4 


5 


e. my. quizzes and tests. 


1 


2 


3 


4 


5 



> 
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51. ON HOMEWORK, HOW IMPORTANT IS IT: 










a. to be neat? 


1 


2 


3 


4 


b. to have the right answers? 


1 


2 


3 


4 


c. to turn It in on time? 


1 


2 


3 


4 


d. to think carefully about what you 
are learnina? 

v * **■ * » • fill |U J 


1 


2 


f 

3 

i 


1 4" ' 


52. ON WORKSHEETS, HOW IMPORTANT IS IT: 






i 




a. to be neat? 


1 


2 


3 


. 4 


b, to have the right answers? 


1 


2 


i 


4 


! m 

C turn 4f* 4n An 

\* • lu turn u In on XiBiei 


1 


2 




4 


d . tfl think rar*A^nllw iKnut 4ik«f UAII 
\m * w irii 1 1 iiv war civil ly auuUl iDal you 

are learning? 


I 


2 


31 


4 


53. ON LAB WORKSHEETS HOW IMPORTANT 
IS IT: 










a. to be neat? 


1 i 




3 


4 


b. to do the experiment right? 

\ 


1 


2 


3 


4 


c. to write down the right answers? 


1 


2 


3 


4 


a. xo math it in on tine/ 


• 

1 


2 


3 


4 


e. to think carefully about what you 
are lpamfnn? 


1 

I 


2 


3 


4 


54 DURING PI ftl^riKCTnuc unu 

uurv i nu ULWjj Ul jLUjjIUNj, null 

. IMPORTANT IS IT: 








a • iu >ay boine un i rig f even IT It 1$ 

not about science? 


1 • 


2 


3 


4 


d. tQ give rignt answers to the 
teacher**. questions? 


I 


2 


3 

• 


4 


c. to raise your hand before you 
speak out? 


1 


2 


3 


4 


d. to not say wrong answers? 


1 1 


1 


3 


« 
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55. %IH THIS CLASS: 




a. I wish we did more laboratory 
activities. 


i 

■ 

* 

1 


2 


3 


4 


r_ d. u 

5 


b. I wish we did more different 
kinds ^>f activities. 


1 


2 


3 


4 


5 


c. turning In your work quickly ij 
more Important than having all 
the answers right. 


1 


2 


3 


) 


5 


d v doing extra credit work Is more 
important than regular work. 


1 


2 


3 


4 


5 


e. really understanding science • 
is more important than getting / 
all the answers right. j 


*1 


2 


4 

3 


4 


5 



56. IN THIS CLASS, ABOUT HOW MANY STUDENTS PAY 
ATTENTION. THE WHOLE TIME WHEN THEY: 



a. listen to the teacher talk about 

science? * 

b. fill out worksheets? 

c. do l.ab activities? 

d. fill out lab worksheets? 

e. watch movies or films trips? s 

f . participate in class discussions? 

g. take quizzes or tests?- 




2 
2 
2 
2 
2 
2 
2 



3 
3 
3 

3* 
3 
3 
3 



4 
4 
4 

4 
4 
4 



5 
5 
5 
5 
5 
5 
5 
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57. THINKING OF THT TEXTBOOK USED THE MOST IN THIS CLASS: 




the textbook describes the lives 
of many scientists. 


i 


2 


3 


4 


5 


the textbook 1s easy to read. 


1 


2 


3 


4 


5 


the textbook nukes n*> want 1m 
tearn more about science. 




2 


3 


4 


'5 


the t^tbook is boring. 


! 


2 


3 


*i 4 


5 


Me all concentrate when we read 
the textbook. 


1 


2 


3 


4 


5 -\ 


the textbook has lots of examples 
of how science affect our dally 
lives. 




2 ♦ 

t 


3 


4 


5 


the textbook is mostly definitions 
and facts. 


* \ 


2 


3 




5 


the textbook often describes the 
methods scientists use to learn 
about living things. . 




2 


3 


" 4 


5 


we spend too much time using the 
textbook. 


1 ! i 


2 


3 


4 


5 



STOP HERE. 
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Table 1. Duration of 



Cnssroo. »ct«mt., n„H„, Reproduction .„„ „ eredtty ^ „ 




9 

ERIC 



X 5 «l«. 



10 »ln. J 

t 



ooeninq 

^Transition 



Teecfcer 
Recitation: 
Spontaneout 
Generation 



Review 

Cell 

H win. Division 



* 



win. 



10 «fn # 



Teecfcer 
Recltotfon: 
•re* few 
of t 
*ew , 
Unit 



Mr * 


DAY 3 


OAf 4 


IMrectTons . 
for At £ tfmmn t_ 

Recitation: 

Atexoal 

Reprodnctlon 


Retitatfon: ' 1 

AftRfttl RMTAAh 1 

WenTftq - 

Procedures, 
Directions 
I^*!, 

/Group 


Review RScTCTn 
Asexual it 

fc2ro<fectloo 
»lrectTej?s~for~ 
froup f¥#sen- 

Group 

Presentations 




Seetvort: 


en 


IVenTfTloVTlo " 


Methods 


Methods 




of 


of 


Group 
5eatnorfc 2 


' Aiexaal 
Reproduction 


Asexual 
Reproduction 



Mel 

of 



Asextua 
(teiH-oJ8L 



Prior 
•Unit: 
Cell 

IS mtf . Division 



Aft *f A , I CorrecJtMq 
t Qui* 

15 ""^ j» 



45 



SO «f n . 



1 



■. # m«fg<r nwKtir 



OAf %\ • " 
Statement oti 

Procedures 
for feast 

Seatnort on 
Asexual 

^£ro*#ctf«!^ _ 

f 

. Teest 

Observation 

4 

Grade 
Seatvor* 
1^ftaTfoV"o« ~ 
Asexual 

Rej^odjjctloo_ 

Teacher- 
Explains and 
Records Grades 
on Korxsheet 




BEST COPY AVAILABLE 
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on of 



Classroom Activities Our^ 



Class 
Beqfni 



5 nin. 



10 



15 *f<t. 



?fl win. 



?5 mln. 



30 win. 



IS win. 



40 m1n» 



45 win. 



DAT' 6 
enina Transition 



«r 7 MY ft 

'w?^ Transftlen : Openlnu Transition" 



k Recitation: 
ReqrTreratfon In 
Planaria 

IVoceolires^for"" 
P?a«arla Study 



Planaria 

Regeneration 

lab 



bmtinued 
Plaiferian 

l,ah 



Recitation 



Sexual 

Rtprpjjuctfon 



Seatwort 



<>0 mfn. 



Cleanup 



Review 
Lab Sbeet 



BeclTaTlon~on 
Grafting 

jriwr^TAT 



Continued 
Recitation- 
l>l tcussion 
mi 

SeVbal 

s 

Reproduction 

ftSeotape on 
Seiual Reproduction 
In Sea Urchins 

ffrtHTttnT ~ ~ + 



frlrectlons for 
Tatenome Test" 
Reproduction: 
Uqf stfes and 
Procedures 



Recitation on 
Cell Division 



Additional D1r~ 
ectfent for 
•Takenowe test* 



Seatuork; 
'Tafcenea* Test" 
on Reproduction 



Review on 

Reproduction 



1 • ) 



* * 

Reproduction and Heredity Unit (Teacher ! 

\ 

Wf 9 DAT t0 J. 

5p£»I«a Ir«^S ft Ton Openlm? Transition # 

Vegetable Reproduction * 
0±*2*2PZ*rtt_ _ ~ "* ^ 

. . k 7-" *\T Recitation: Heredity* 

Recitation: feoetatlve , 
Reproduction ■ * * 

IffrectTqns'^VoV" . ~ * — • r — 4 
Seatworit; Crossword Procedures for Seatwtfrk 
R» k 1e_ _ . . 

Fflafon - # ' 

Inherited 

Traits ' . 

Watwork: 7 

Crossword 

Recitation on * * 

/ 

Ntile .Inner I ted 

Traits 

on 

Reproduction Procedures for 

Seatvorfc 
Vocabulary r 

Seatwort-ieb: * 

Checklists 

of 

inherited Traits 

«ene on 

Unit Vocabulary % 1 

BEST CiPV AVAILABLE 



Table ?. Duration of Classroom Activities Burin, Ecology Unit (Teacher 1) 



tt«f* 

Benin* 



S w1n\ 



10 win. 



IS min. 



?0 *ln. 



«ln. 



OAT 1 OA* ? 

Open|*<j Transition 



DAT 3 



MY 4 



DAY S 



Recitation on 
»*£ltatlwi^ Jcolooy Fcosyste*! 

Pretest: 
feoloqy 
Toctbulery 



Transition 



Recitation: 
T*e Environment 



10 »l« # Transition 



•f 



3S nfn. 



40 -tin. 



Concept 
0re*»t1 ration: 
Introduction 



4* m!n 4 



4 



Directions on 
Seetwork 



Red tatfon 



Concept 
Dramatization: 
Space Heed* 

" . fee llaTtonT "\5acr 
^ Reeds, ffevle* of 



X^a^orfc: 
Ecosystem 
Vocabulary 
and 

food *>b* 



Recitation: 
Commun! ties 



------ %» « 

\ 

Seatwork Continued: 
Ecosystem 
Vocabulary 
MM 

Food Mebs 



Vocabulary 

TVWTtTMtTon:^pace Reed* 

iffwr^r 



Transition* ~ ~ 



opening Tra5«fTfo*s 

Bobcat 
Assignment 



Directions on 
Unit Objective* 



Seatwoek i 
Inferences from 
Animal Tracks 



TtSienTsTleporT 

SeTn.ab 

Instructions 
j - - 



Recitation- 
Instructions: 
Soil lah 4 



OpenJ^r>£ TrjnpTToS 



Soil Lab 

torrecT ToTOab 



Procedures, 
Traditions 



Vocabulary 
Review 



Procedures* 
Directions for* 
Bear Concept 
Dramatization 



TranTlTlon" ~ " 
•fcar^CSSnce? C ~ 
Dramatization, 

Dutslde 



Transition, 
Data tfrltlnq 



vpentng Transition" 
»NlIaTlonT Vocabulary 



Class Talks 
About Concept 
frajMtltatton ^ 
^rocetSres^for"" 
Seatwork 



Seatwork : 

Hoose Population 

Dynamics 



Transitions, . 

Procedure* 

ms^r ~ r " 



Direct Ions Wor 
Day, Owl Pe\let 
Activity 



One-naif of Class 
Works on rishkl4l 
Sea Work; 
(fcie-lNrtf on 
1*1 Pellet 
Activity 



Transitions. 
Clean- up, * 

Directions 
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U^jWvatfon of Classroom Activities Durlnq Ecology Unit (Teacher 1) 



V. ' W<Jf£*V" 



(MY 9 



;V* ,y " Wi™ tTo»i~oo " 

Ifa ^ % Co^lotloq Past 



flpemnq Tr.« f ftf*> floe.,*, Tr ifMM f<m flp^lr,* Trillion BgSTitq T raos ' Uto* 

R*cf totfon: 



•fit, 
IS win. 

?s win. ^ 

10 *1n/_ 
IS Mn. 



Aftlqnmoots 
Watwor* 
•nd 

fori Pol lots 



tHtctissfoft, ftovfevi 
of Eeoloqy 
Concept s, 

fociNiliry tovfo* 



on Scltoco 
Fair Project* 



rf{ Ecotoqr 

^ . * w» ^ Concepts, 
*«vfew of 

natural Setooreoi; 'Vocabulary 
Stuooott 
Coop to to 
Wort sheets 



fTotlTaTtoo? ffbJfcmt 
S*o7!s 



•r 



ftwfTetloti' 



Ml« Strip: 

ttatoral 

*o*o**rco« 



GuOlt Spoafcor 
00 

Hazardous 



Dfroctfoot oo 
Cojapiotfooj 
' Assf ojmaotf 

lft tcof Tf oo7 " 

Eaytr ow a yn t 



Videotape oo 

• SfoHoro Sheep 

fcwf oVbT 

2^0t£D0 _ _ _ 

SeateoPt'oo 
Vocabulary 



Directions for 
Crositfort Pur fie 



"\ 4ft »t«. 

\ 1 ^ 



4S *!n. 



SO mln. 



forrectloo 
Papers 



inw;?*r 



Students ^ 
Ao««or OwftloOfS 
oo rita)*||frp 

^7f eV"oT "* r " 
oo*t Oay't 



Cros* 
Puji le 

6. 



e 



Review on 
Nastet 

ITrWW 



ffKMTttV 



ERIC 



eesrcopu w/UBtE 



4SS 



Tafcle 1. 



nidation 





, ;r'il 




■frr 



of Classroom., 

\&-r - -V 



tliltle.s During Protlsts Unit (Teacher 2) 



, . HP^'SH"!! - st «»**t« wort In »' >St«iHiti 

S * E t l f £r_ r ^7I B £ 1 ^ r l»I » r ««»». «r«w / Morfc In 

N< t*Hr own Crowds 
\actfv1tty: . . .. tm tkt 



l« *l« 



IS *ln. 

?0 win. 

?S ml*. 
* 

10 win. 



Students 
Tile 
Ttt % on 
Previous Unit: 

rood Chain 



IS *fn. 



^etesTs"on ProtTsTs 
**2sedJL)ut 

Stu4»Ht* Ta*e 
Pretest on 
Otlstt 



•T 



<n «in. 



so «i*. 



Teacher and Students 
Students ftevfeu 
•nil Correct Tests 



Teacher ffeorqaij-" ' 
fret Students Into 
Crot*£*_- _ 

Students Head 
Chapter |0: * , 
Protlsts 



3„ Reading Cat* too 
and ConoletlnJj 
Wort t nee ti 

4. Reading pp. 194n704 
and Answering dirt- 
Sheet Oue it loft's 

5. Hatch!** Video on 
Bacteria: Friend 

or Foe 

6. Read I no pp. 704-0* 
•nd Ansuerfnq tfert- 
sheet Questions 

7. Htc+oscope Satorl: 
F fndTno^ «nd Idln- 
t!fyfno Klero- 
orqanlsnt 

ft. Vocabulary Work- 
sheets, us.lnq 
each uca^jj In a f 
sentence 



r 



ft AT 4 



day s 



4p**i"2 ti anil U 



Owjnj Trans It. Ion 

Students 
Work fn 
Groups * 
on the 
ActMtles 
Defined on 
Qay ? 



Students 
Wort In 
Groups 
on the 
Activities 
fV fined on 
Oar 2 



1 



TTlWntAf 



Students Clean*** 
Waft rer* Bell to 
>lno * < ' 





Students ^akr 
Class Survey* 

TtudFnTs^iTve " 
Free-Tliae 
mWTSTAf — 



BEST COPY AVAILABLE '-^ 
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Table 1 (continue*). Duration of Classroom Activities During Protlsts Unit (Teacher 2) 



Class 
B*qi ns 



~% «1n. 

10 win. 

t 

IS «1n. 

4 

J 

tS win. 

3S nin. 

# " «fl win, 
4* 



wr 6 



BAY 7 



DAT ft 



BAY 9 



9AT 10 



DAT II 



Students 
Hortt ttfa 
Groups 
on the 
Activities 
Defined on 
toy ? 



Students 
Wort fit 
Groups 
on the 
Activities 
1% fitted on 
Hoy ? 



I- f 



*4| 



Students 
Wort In 
Groups^ 
on the 
Activates 
JV fined on* 
tfcy ? 



Students 
Wort In 
Groups 
on the 
Activities 
fV fined on 
t*y ? 



Teochfr and * 
Students 
Review 
frottsts; 

Students Who 
Hove Been ~ 
Absent Cetch-Un 
on Missed Wort 



1 



Ttudrnts Tifre* 
Test on 
to-otlst* end 
Correct It 
Wth Toucher; 

Students Turn 
Jo notebooks 



fJWMTyfAr 
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Table ?. % n^rrrm^of CI 



assroom Activities During Digestive Systems Unit (Teacher 2) 



Class 
Begins T 



DAY i 



GAT ? 



DAT 3 



DAT < 



OAT 5 



' in Mn r 



Students 
Take 
Pretest 
on 

fMijes ffve 
Systems 



Seatworm : 
Students do 
Vocabulary Work- 
IS nln. I sheets 0* ♦ 
Digestive 
System 
Defining 
and 

?n min, I Alphabetizing 
* Mords; » * 



T 



30 Mn. 



IS ml*. 



f*y win. ^ 



*0 mj«. 



Students Rick 
lip Calendar 
and Review 



Student* Pass— 

Recitation- on 
*ort sheets 



Students 

Complete Writing 
Assi gnm e n ts 



Boenino Trensiti£iV 
?ocao"yta7y">eits ** 
Handed Out » 

mm - ^ 

Students 
Take 

Vocabulary 
Test . 4 



Opening 
Transition 



Opening 
Transition 



Recttatie* on 
«ork sheets. 

c 

Teacher 
Ouestio*f% 
Individual 
Students 
About the t ' 
Reeding ^ 



Students 
Complete 
Wrftfno, 
Assignment, 



TeEcner CuesTfon? 
Students About 
What The*. Hate 
Read and nVftten 
fn a Gome Format 



Review of 
RoHfera, 
Qsootis, 

, Coetenterates, \ 
Hydra from 
Pockets 



Students do 
Recitation and 
Teacher • • 
%»»stions Them 
on Tbpir 
mWrfneT^ 



Students 
Complete 
UMtlng * 
Assignment from 
Recitation 
Work 



Students Do 
individual 
Seatvork, Ceding 
to rind Answert 
To Teacher-ftede 
Questions; 
Wa>t f ortfieoor 
Re fore Hovlng to 
Wait Question 



Sea two rt: 
Students Read 
FVom Packets 



fflrectTons~fo>~ " r 
Observation 
Laboratory ^ 

One -Waff of Class 
Observes Various 
Rw? lum Representa- 
tion » # label lino 
Rarts and Answering 
Questions in Their 
Rackets; ' 

One-Half of Class* 
Complete, Statwork 
from Their 
"Rackets 



* 
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Table 2 (continued). Duration of 



i of Classroom Activities Durlnq Dlqestlve Systems Unit (Teacher 2) 



* 



Class 
Begins 



S »ln. 



10 win. 



IS mln. 



/ft «Hn, 



3ft »mfn. 



IS win. 



40 *1« 



4«» »|ft. 



dat 6 



DAT 7 



DAT ft 



DAT 9 



Opening Trtnjf tlon 



Ttl^nTs^onplete 1 
*ac*et Chart is 
Simple with the > 
Teacher 

Stfiflents 
Rotate f« ( 
Observation - 
Lib; 

Other Student* 
Complete 
Pacleet 
«aterlat* 



9 

ERLC 



Openly Trans 1 tlon Students 

, W Tat* 

Vocabulary Test 

Recitation on 
Various 1 

Phyto* and Laboratory 
T *«lr rVeoantton 
Cftaracterf sties 



Students Work 
«t laboratory 

r sV Their 
Seat* to 
Conalete Their 
Asilqnoentf 



6 



IflWsW 



Laboratory 
on 

Dlfsectlne 

WQTW% ' 



* 



Hean Hp~ 
1frtMT$?Ar 



Teacher 
Reviews 
Digestive 
Systems 

Teacher Asks 
Students About 
Digestive Systems 
Playing *Nss The 
•erf Nil" to the 
heat Student to 
Respond 



ooentno transition 
Teacher Collects 
Notebooks _ _ 

Students 

Take ' m 

Tlnal 

test „ - 



Digestive 
Systems 



Stodents 
Exchange and- 
Correct Test%; 

Teacher Records 
Rradet and 
Collects Tests 



Teacner VeTurnT ^todenTslConplete 

Correc ted Papers; Evaluative 

Stadentf Have Questionnaire on 

Tree Tine unit 



Table 1. Duration of Classroom Activities Durlnq Porlferd and Coelenterata Unit {Teacher 3) 



cut* 

Beqlns T 



5 m1n 4 

10 nln. 

IS *fn« 

20 mln. 
♦ 

10 mf n. 



DAY 1 



DAY ? * 



DAY 3 



(MY 4 



DAY 5 



DAY $ 



MY 7 



Intercom 

Announcements 
Principal 



Teacher 
Review* 
Assertive 
Of sc^pHy_ _ 

Introduction 
to 
f Rew 
Unit 

" ftapter IS) 



AO «fn. 
<S m1n, 

SO n\i%^ 



o 

ERIC 



^ ^ SeatwoHr : 
Word 



Search 



Teacher • 
/t tendance 



Er a"de " " " 
Conferences 



Intercom 
Announcements 

Tractor 

Tales Attendance 
Teacher 

Passes Out 4 
Moet sheets „■ 
Gives 

01 reckons _ 

Seatwor* ; 
Students 



o« 

Word 

Search, 

Color and 

label 

Of tor a* 

of 

Sponoe r 
and 

Hydra 4 



Intercom 
Annoucements 
by Principal 



Teacher 

Takes 

Attendance 



Teacher » 
Reviews 
Chanter 15 
with . 
Students 



Sea two rt : 
f 

Students 
Color / 
Spoooe and 
Hydra. * 
Copv 
Animal 
Hondo* 
01 aeram 
♦ ITlSMTOM" 



Intercom 
Annoucements 
by Principal 



Tiacher 

Reviews 

Symmetry 

with 

Students 



Copy 

Coral 

01 aeram; 

Complete 

Other 

Olauram* 



Intercom 
Annoutement* 
by Principal 



Intercom 
Annette events 
by Principal 



Teacher 

Talt?s , 

it ten d«te_ _ _ 

Teacher Intro* Teacher 

duces Preserved Leads 

Spec lawns, and Review 

Pastes the* for 

Down the Rows Test 

fffrec\TonV>oV" 

finishing 

Assljnjents 



Seetwort : 

Complete 

Maarams, 

Answer 

Chabter^epd 

OUesllon* 



Students 
Complete 

Science - 
Ta1r 
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Intercom 
Annouc events 
hy 

Principal 



Students Study 
while Teacher 
finishes Test 



Teacher Dis- 
tributes Test, % 
Gives directions 



Students 

Take 

Test 



Ul^TsTAr - " 



Duration of Classroom Activities During Protection, Support, and Movement Unit (Teacher 3) 



^ERic 



M* I 



CUtl 
Begins 



10 *1n. 



1* m1n. 



?n min. 



?s mln. 



10 mitt. 



IS win. 



«S mtn. 



Intercom 
Annoucempn ts 
by Principal 



*e< f ta£l on_ ^ _ 



Introduction 
to 

Chapter li?: 

Stall. 

Skeleton 

of rroo 

and man. 

Joints, 

Wuscles. 

the Knee, 
Jaw and 
Teeth, 
Tendons, 
Vertebrae 



MY ? 



MY 3 



MY 4 



Intercom 
Amrotfcrmentt 
by Principal 



Review of 
Skeleton 



Seatmork : 

Copy, 

Color. 

and 

Label 

Diagrams 



ffi^Tsw 



Intercom 
Announcements 
by Principal 



Teacber 

Tak^s 

Attendance 



tottseteepfno. 
and 

Seatwork 

J? SfftfAT ~ ' 



Intercom 
Atmoucements 
by Principal 



Recitation: 
ftevle* of 
Bones 




Student* rinlsb 
Lab Sheets 



Seatmork : 
Copy 
and 
Color 
tH ear ems 



Vt9<T«Ar 



MY 5 



intercom Annouce- 
y«ts by^Pr^l ncj^pa 1 

Rev 1 em 



Teacber 
Gives Students 
Data from 
Lab 

Seatmork: * 

Copy. 

Color. 

and 

Label 

Diagrams; 

Complete 

Skeleton 

Pa*rle; 

Finish 

lab 

Sheet 



Class ftevlem 
of Lab Sheet 



Seatmork 



v 



BEST COPY AVAILABLE 



Table ? (continued). Duration of Classroom Activities During Protection, Support 
N and Movement Unit (Teacher 3) 



Class 

fceqln* "^T 



DAV 6 



OAT T 



MY ft 



&AV * 



DAT 10 



S win. 



10 «1n. 



.IS «1n # 



?0 win. 



I Intercom 
Annouc events 
by iVfwclwl; 
Students In 
Advisory 
Groups 
Receive 
Instructions 
[ for the Di£ 

Class Begins; 

TwcMr Takes 

Attendance; 

Gives Directions 

| f or the Dij _ 



?S win. 



10 «1n. 



IS »1n. 



AO min. 



AS win. 



Seatworfc 

MMle 

Teacher 

Completes 

and 

Hands oot 

Grade 

Rfports 



Grade 

Conferences 



Intercom 
Aonowcewjen ts 
by Principal 



Review 
of 

Skeleton 



Revlejt 
of 

Seatworfc 
Assignment 



Students 

Take 

Owl* 



BEST COPY AVAILABLE 



intercom Annouce- 
J*«ts by^rrlncj[pal 

Teacher 

Takes 

Attendance; 
Review of 
Hone work 
Assignments 

Seatvork: 
Stodents 
work In 
£afrt; 
Hnlsh 



and 

OHlz 

Each Other 

TeicfEer Fa7seY" 
out Paper ^ _ _ 

Students 
Take 



mwrs^Af — 



Intercom 

Aanoucements 

bv^rrlncj^pal 

Teacher 
raises 
Skol Is 
Down the 
Rows 



Review 

for 

Test: 

Chapter-end 

Questions, 

Bones 

Puzzle, 

01 a q rams, - 

Laboratory 



fflWTS^Ar — 



Am 



Intercom 
Annoucements 

bv^rr1ncj[o£l^ 

Teacher Takes 
Attendance; 
Hands out 
Tests 



Students 

Take 

Test 



fflSMT^Af 



Table 1, Duration of Classroom Activities Ourlng Protlsts Unit (Teacher 4) 



'PAY ! 



DAY 7 



DAT 1 



DAT 4 



OAT 5 



CUM 
fteolns 



5 win. 



10 mtn. 



IS *1n. 



?0 «Mn. 



?S «tn. 



10 »1n. 



3S Mn. 



10 »1*. 



SO win. 



Opening 
Trans 1 tlon 



Teacher 
Reviews' 

Hint : 

Characterises 
id til Students 



Teac 
out 



i False s" 
k sheets 




Teacher continues 
to Review iSimal 
Character Istffcs 
with Students 



Student* 



on . 
Protlst 
Worlts hert 



Opening 
Transition 

TeacRer an? *" 
Students wort 
Together to 
neflne Protlsts 
and Provide 
Ewglei^ ^ ^ _ 

Teacher 
Gives 

Instructions 
for Lab on 
Protlstt 



Students 
Look at 
Slides of 
Paramedic. 
F Helena, , 
To Iran 

and Reproduce 
thew on 

Paper, Coloring 
the* and 
Describing 
Wove^ents • 
*eprodttt tlon, 
and* 

food Intake 
5tI*ffnTs~fcTean~bp 

ffi^^r — 



9 

ERLC 



BEST Copy AVAILABLE 



Opening 
Transition 
Teacher toTlecTs 

5tu<£nTs~rra<f ffaues 
Protlsts found as 
Extra Credit 
Ass 1 jptMMit_ ^ _ 



Students 

Head 

and 

♦ 

Talk About 
Worksheet 
on ' 

Hone r§n$ 



A 7 



Opening 
Transition 

TeacKer 3ive? di- 
rections for Qvlx 



Students 

take 

Oul* 



Students Exehanoe 
Papers and 

Correct Test Item 
with Teacher; 
Teacher Records 
Scores and 
Collects 
Papers 



Teacher 
Gives 

Instructions 
for Lab 
on Finding 
Protlsts 




Cfeaa up 

/5!52^at 



Opening 1 
Tranjltlon^ j ^ 

Teacher Passes 
back Student 



Teacher 
Captains how-. 
Papers were 
Graded 

TejPcWer Fxplalns 
Continuation of 
Tes^rdajf 's^ Lab 



Students 

Continue 

Yesterday's 

Lab 

on 

Protlsts 



Students 

Clean 

up 



Students 

•few fldeo: 

Bacteria: 

TMend 

and 

rot 



Table 1 (continued). Duration of Classroort Activities During Protests UnlMTeacher 4) 



tUY 6 



oay 7 



MY B 



Class 
Begins 



5 Win. 



10 Mil* 



IS 



?0 win. 



?% win. 



30 win. 



IS win. 



40 win. 



«S win. 



Students V. 
flew / 
video: 
Bacteria: 
Friend 
and Foe 

Teacher He7f eVs 



T 



SO win. 



Teacher 
Explain* 
and Glees 
Instructions I 
for Lab on 
how to do 
Surgical Scmb 
and Collect 
Bacteria 



Student! 

Conduct 

lab 



Clean up_ _ 
Teacher *~ ~ 
flee lew* lab 

niWTsTC 



Opening 
Transition 



Teacher 
and 

Students 

Discuss 

Bacteria 



Students 
View video: 
Bacteria: 
Helpful or 
Karwful? 



Students 
Complete 
Surveys and 
Receive 



\ssl gawen t 
1 



Opening 
Transition 



Students 
Trade 
nowewonr 
Papers 
and Correct 
thew with 
•the Teachers 
Scores^* re 
Recorded aid 
Npers are 
Collected 



Tefener ?ai*es~ 
out Tests 



Students 

Take 

Test 



DAY « 



Opening ' \ 
Trans I tlon ^ ^ 
Teacher TtasteYZoot 
Corrected Tests 



Teecher 



TeacneF ~ ~ *" 
Collects Tests 
mWTsTnr 



Students 
Review 
Test 
ftews « 
Together 



TeajcWr 
explains 
Grading of 
Tests and As- 
signs Mojewori^ 
Teacner glee? 
Instr. for lab 1 
Passes out Kater. 



Students 



Conduct 

lab 

on 

Bacteria 



Students 
Clean up 



o 

ERIC 



BEST COPY AVAILABLE 



477 



Table 2. Deration of Classroom Activities Ourlpq Heredity and Change Unit (Teacher 4) 



DAY 1 



t*Y ? 



DAY 3 



DAY 4 



TCenTnq * 
Transition 



Opening « 
Transition 

Assigned Students 
put Homework 
on Beard 
(Punnet Square 
Problems! 




Teacher Wnne* 
Activity 

Teacher Pastes Out 

PTC Paper; Stiffen to 

Conduct Activity 

to Check for: - 

4 

Taster of PTC ; 
Attacked tarlobes 
tfldou's i¥ar ■ 
Tohnoe SoTTvr; - 

^nVPTsTlfb? * I 
Homework* u 



SO win. 



from Board. _ 
flor>Ton VrooTrm 

if 



[«* ... _ 

iSffssM: 



Pbenotype and 
Serotype 
t3d£<.Ts""l6rF 
Probj. Fro«_Boird 

Teacher TeHi Abouy 
Imchplete 
Dwri ranee 

PrtHTfflf 



ERIC 



# A student-teacher 1ns true 

BEST Copy AVAILABLE 



1 

rv1te*\a 



TrwUloo^ _ w 

Stodent-Teacher 
Reviews Mendel, 
Generation Traits, 
F| # Alleles. 
Chromosomes, and 

miosis 



, Jtude njtrTeacJer 
: tot; tores on 
fltiaoH. 

Miosis 

Worksheets 

Our fmj 

Lecture, , 

Copjrln^ 

Information 

From Board, 

Topic 

Concludes 

tHtH 

Introduction of 

town's Syndrome 

Ttod^nTsTTnTsli' 
Drawing on Work- 
sheets and are 
Given Assignment 
IhttTWAr 



student-teacher Instructs the class today white the regular teacher suoerir1^s\a school activity . 



J) 



Duraffon 



.of Classroom Activities During Heredity and Change Unit (Teacher 4) 



Class 
Walm 



5 *fn. 



. WY § 



njY r 



\ 

MY 9 



ft 



\n> win. 



!S Milt. 



70 win. 



?5 Mn. 



30 nln. 



3* nln. 



40 nln. 



4* ftfn. 



fepenlne. 
'transition 



50 nln. 



Teacher 
R*Vle#s 
and 

Ftpajds on 
Genetic 
Sepllcatloo 
and OJM, 
Chromatids, 
Centranere. ^ 
Seiner ' 
Mfcers, 
Centrlole 

fttstustion of 

flotations. 

Tains, 

Mawase Twin*. 

ftonnolisn), and 

fleets of^prajs 

Student • 
Sorvevs 
AdnIM stered 

ffrwn^r 



Opening 
Trans t tlon 

TelcnVr ¥e7te*r7 
Deterwl oat I on of 
Sei, Ptmaet Scares 
Telc^er Wise s~ 
* Back Student 
Activity Paper_ 
Teicltr levlew? 

Transition to 
.Prepare to 
Tola Test 



Students 
Take 

Genetics 
Te*t; 
Hand, fii 
Paper* 
•1 They 
finish. 
Sit 
at 

Desks 



Opening . 
Transition 



Teach* r 

Test 
f taws 

tut* 

Stedents 



Teacher Collects 
Test Booklets 



Students Slew 
Yearbooks and 
Socialize 



TtS*enTs~tTeefT 
tfp and Prepare 
to Leave 
mWTWC 



Ttu3enTs"T*in<I T« 
Wise. Papers / 



3 



\ 



BEST COPY AVAILABLE 



Table 1. Duration of* Classroom Activities During Protozoans Unit (Teacher 5) 



f ■ 



Class 
Begins ~~J~ 



5 ■Hit, 



PAY 1 



* m 7 



DAY 3 



DAY 4 



PAY 6 



• DAY 7 



10 win. 



15 *ln. 



?0 win. 



?S win. 



Opening 
Transition 



Ttu<ffnfs~ 
£1ckjfg> Rook s _ 



Settworfc: 

Students 

Read 

Chapter 19 
{*ro to roans) 



Mn/ 



10 f^n< 



35 «1n* 



40 win. 



4$ win. 



Teacher Revleut 
Various 
Protozoans 
with Students:,, 
Awoebe , 
^arawecluw, 
Cug Una 

Ttttffnfs 
Return Books 
fflWTS^AT 



Opening f 

Transition 

TtiSdehTs - " * 
Z'SMfc Books _ 



Students 
Continue 
Reading 
Chapter |g 
and Complete 
wort 0u1r 
In Boo* 4 



Students , 

Return 

Books 

Teicner ~ " 

Reviews 

Vocabulary 

with 

Students 



Opening 
Transition 



Students 
flew 

rilMftrlp 
< Barreled 
by Teacher*: 
' Protozoans 
Tt3de*nT Taste s" 
Teacher 

Explains Material t 

TtudeVfs ~Ge C ) 
Books and J 
ForwJ^otips _ 

Students 

Continue to 

Answer Assigned 

Questions from * 

Tester day 



Students 
Return 
Books. 
Hand fa 



f rreo Tine 

ggwy?Ar 



Opening 
Transition 



Teacher 
Explains 
Lab on 
Protista 



Studi 
Look 



udents . 

Prepared 
Slides of 
Pa r a ne c 1 urn , 



Euglena*. 
Reproduce 
Witt They 
See on Their 
worksheet*. 
Labelling 

Students 

Clean up; 

Teacher 

Reviews 

Lab 

Teacher 

mwrwAt*- 



Openfng 
Transition 



TeeclSef f xplalns * 
lab on^Frot It ts 

Students 

^rtp^re Slides 

and look for 

Protlsts. 

fretting 

«hat They See, 

Labelling It. 

and 

Indicating 
the > 
Magnification 



Opening 
Transition 

5tude*Ts r T 
Set Books 

Students RevleW 
Chapter I* Indi- 
vidually and in 
Groups, Preparing 
for Test_ 

Teacher 

Revleus 

With Students 
* 

for Test . 



Student* Students 

Clean up CowpUte 

and Turn fn Surveys 
Papers 

— — _ _ _ x _ _ _ ^ _ ^ _ 

* Students Excused Students Have 



to Assembly,, 



Free T1m* 



Opening 
Trtnji1Jt1on_ 

Students 1 
Study , 
Individually 
and In Groups 
for Teat 

ToecSe r pi 
Out Tea t s _ _ J 

Students Take 

Tests on 

4 

Protista 
?tS&Ts , ">TaoV" 
Tests and 
Correct Thaw 
with 

teacher _ 
Teacner* ~ ~ ~ ~ 



Students 
Hove 
rree 
Tin, 

i 



o 

ERIC 



4 CO. 



BEST COPY AVAILABLE 



Table ?/ y Duration of Classroom Activities 

.V 



During Genetics Unit. (teacher 5) 



Class 



S *fV 



Mr 2 



OAY ? 



OAT ' 3 



0oenl*q Transition Open 1m* Transition 



Teacher 
Introduces 
Guest Speaker » 



Tether fntro- 
10 «1n. |* duces Genetics, 
Including 

Various Traits: Guest 
Attached Earless, 

Soeafcer 
J5 win, _ ^ Hairy Toes, 

Curling Tongue 



?0 win. 



H mfn. _ 



10 win. 



Stodenp 
Head 

Chaster 10 
fMeretJftyJ 



Teacher Discusses 
Hybrids « 



Show* 
Slides 
and 

lectures 
on 

Anlaals 

Seen 
In 

Kenya 



JS mln. j 

f Honortfqous. 

Heterogeneous, and 
AO win. _J_ Anlne! and Unnt 
Characteristics 



AS Attn. 



m 

6t*5S£S 
TOCAT 

WWCHT 

tfachch 

COHTflfHCfS 



DAT 4 



OAT 5 1 



Openlna Transition • Openlno Transitu 



TeacnVr qi7es ~ 
Instructions fof 
Color-illndness Test 



TtSffnTs"<j?t^oo* s 


Students Test * 


Students \ 


Thf*IS#1v*< fnr • 

w "^P f Tiff S ™ 0| 


Continue * 


Co!orbMn4#n 


Reading 




Chapter I0 # 
Students 
then do 




"Wd Q»U m 


Continue 


and 


to Answer 


"Chec^r Your 
Facts* 


"Hard Oulr* 
an*. 


In Textbook 


•CHec* 
Your 


?tw£nTs~ "7" " 
Aeti^n^Bootk 


Facts* 


Teacher^ lews 
Ouei tlifiir fro* 
"CKecH Yoor 
Facts* with 
Students 


Students Have 
Free Tine 


_BtWTS?Ar ~ ~ 2 


Bi^ffjyAT 



BEST COpY AVAILABLE 481 



Table 2 (continued).* Duration' of Classroom Activities J)ur1nq Genetics Unit (Teacher 5)' 



Class 
Begins 



S *1«, 



10 miti. 



!5 min. 



W? fe- 



nny 7 



DAY g 



04V 9 



Day 10 



,70 wlV Down's 



75 win. 



Opening Transition 

4 

Teacher 
Lecture* on: 
Punmft Squares, 
Ooitl nance* 
*«cess1vene*«» 

r \. r ?. V 

Syndrone, 

and 

KongoHs* 



30 M*. 



IS win. 



t 

«0 »1n. 



f 



Teicne? FisseY" ' 
Out Worksheet and 
Gives Directions 



IS win. 



Students 
Wort on 
Assigned 

rilling out 
Punnet * 
Squares 

ffifhTsftr 



Opening 
Transition 

Students 

Continue to 

Wort on Assigned 

rronlews from 

Yesterday 
TsTlgneVTtu^nts 
out Homework 
on file Board 
(Punnet 
Square 

f r * h l*2 , I 

Students 
Review 
Problems on 
Board with 
Teacher and 
Correct their 

Wort sheets 
YtwCnTs>?ss ~ 
l*Jhrk she* t $ _ 

Students 
Nave 

Free Tine 



Opening Transition 

Tea c ner * * 
Introduces 
Guest Speaker 

~%r ~ - -* *■* - - 



. ?oe*t 
Speaker 
Lectures 
On 

Vflmal 

Adaptation 

and 

Classification* 

Showing 

Various 

Animals 

From 

the 

Local * 
Zoo 



BmTttmT — 



STOents 
Opening 

. Transition 



Teacher Puts 

8 Review Questions 

on Board 

TtubenTs 

Tl ^ _ ^ 

Students Answer " 

Board Questions 

1n Preparation 

For Test ^ 

Teacner ~ 
drama tires 
Mendel by Wearing 
fk*ri^s_Su1t^ _ 

Students Continue 

Working on 

Revlew^O^esMons 

Teacher 

Reviews 

Questions Orally 
with Students 

?tinJeu?* 
Complete Surveys 
STS^lTsU 



students ' 
oat Books 
studenTs Slu^y" 
for' Test 

OpfnTn? Transition 
Ttuyents""Contlnue 
to Study 
For Test 



Teaeh>r 

Pisses 

Out 

Tests 

end 

Students 
Take 

Z*9* 



Students Exchange 
Tests. >hen 
Correct fxams 
with Teacher, 
*ho Records 
Scores > 



Teicne? 

Collects Tests 
fflOTsW — 



402 



ERIC 



BEST COPY AVAILABLE 



Table 1. Duration of /Tlassroom Activities During Bacterfa and Viruses Unit (Teacher 6) 



ft** 1 



MY ? 




S *1n„ 



10 flrto^ 



n «in. 

2^ win, 
win, 

40 tin. 



Teacher 
Lectures and 
Student* 
Tike "tote* 
on 

Bacteria in4 
Viruses 



*5 »frt. 



Roll Call 



Roll Call 



Students 
Copy Bacteria 

Shapes fro* *" 
Transparencies 



Students 
View 
Videotape 
on Bacteria 
and. Viruses 



Teacher lectaret an 
Aerobic i Anaerobic 
Bacteria. 



Students 
tamer 
Questions 
In 

Study, tatde 



Teacher Lectures 
and Students Take 
Botes on 
Bacteria and 
viruses; 

Students 

Cooy 

Bf troojen 

Cycle from 

Diagram 



Clean Up 



»e*1ew Study Guide 
Questions 



Colt^tts 
Bacteria 
Seniles on 
Petri * 
W anas 



Students 
Correct 
Study Guide 
Questions 



Teacher 
lecture's and 
Students 
Take Botes on 
Bacteria tn <t 
Viruses 



BtPftW - - r\ 



9k 



• Laboratory: Students 

^ Students view Videotape 

Observe and Record on Bacteria and 

Characteristics of Viruses for 

Bacteria Sanples * ttnU^Test _ 
and 

m Cstlwate ;the 
Buaber IrN 
Colony 



Students and 
Teacher Correct 
Unit Test 



Students Study 
Botes for Unit i 
Test 



Teacher 
Records 
Grades 



Students' 
Rev ten 
for 

Beat Day's 
Test 



Students 
Take 

Unit Test 



Teacher Tec ture s*aSd 
Students Take Botes 
on Fungus 



Students 
Complete 
Survey 



TeacTSef TexturesT 

and Students Take 

totes on 

Mast 

unit 



VKMKSKT 



VHMTHaT 



4i 



BEST COPY AVAILABLE 



483 



Table 2. Duration of Classroom Activities During Birds and Mammal 



s Unit (Teacher 6) 



OAT 1 



D4f ? 




5 m1n. 



k 



in win. 



IS af'n. 



?0 Mn t 



Review! 
ffciel MonS 

un Board 



Students 
-| , Outline 

Chapter 19: 
Mrtfs trnj 
***mjls 




Stents 
An tup r 
Cfid of 
•CHsqter 

^StfOflf 

on Mrds 
•md mammal* 



OAT 5 



Student* 
Complete 
End of 
Chapter 
toe* t tons 



Teacher 
R*arrtn$ei 
Set tf n^ 



Students 

f 

*l«* Videotape 

Students Correct °" 

Question* Circulator/ 

-> System 

Students 



Complete 
Surveys 



%W Class 
Assignment 

Stufents 
full and 
Return 
T^Ktboots 
to 

Stortoaa 



Teacher Lectures, 
and Students Take 
*otes on Circulatory 
System 



****** of the 
<H*tt«ons on 
Chalkboard 1 ft 04Jt 

*lrds and 
lis 
t 



ffi9m?Ar 



484 



BEST COPY AVAILABLE 
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Table 1.- Duration of Activities for Topic One (Teacher 7) 



DAY 1 . 



DAY 2 



DAY 3 



DAY 4 



DAY 5 



DAY 6 



Class 
Begins 



*5 mlit. 



10 nln. 



15 m1n. 



20 nln. 



25 mln. 



30 «1n. 



35 win. 



40 rain. 



45 mln. 

ERIC 



* Opening 
Thansl tl 



Opening 
Transition 

Laboratory 
Instructions' 



Laboratory; 
Boiling 
Point and 
Freezing 
Point of 
Mater 



Opening 

TransU1on_ 

_ Correct 

Tests from 

Prior 
7 »ilt 

_ Record Scores 

Tntfl vttual 
te£d Jnj _ _ 

Class 

Reads * 

" and 
Talks About 

AT 

Phys1c«1 
Factors In 
' Environment 

Individual 

Reading 

" Demo n sir itToiv:~ 
Air-burn log 
Camtle, water, 
and Jar _ _ 
OTSMlfSAL 



on. 



Demonstrations 
of 



m Air 

> 

Candles, 



tessure; 



Jar, 

Balloons on 
Scale, 
A1r Pump, 
Collapsing ■ 
Can, 
Card 
Under 
Mater 



Transition; 

Individual 

Reading 

fflSflTsSAT r 



Opening 
Transition 



Recitation on 

Temperature 

and 

Living 
Things 

Transition 
to Lab * 



Teacher Describes 
Lab; 

Introduces 
Film 

Film on 

Differences 

« 

Between 

Mam-Blooded 

and 

'Coldblooded 
Animals 

fiiSwTsSAi: 



Laboratory; 

Counting 

Fish 

Gfll Rates 
with 
Varied 
Temperature 



f 

Opening 
Transition 



C 



Opening 
Transition 

T$ 

J[n^^ruct1cms^ 



Data « 
Analysis; 
Croup Discussion ' 
about Lab 

ffis&Ts&r 



Recitation: * 
Caloric Content 
of Fo^d and 
Arilmal Heat; 
Lab 

Preparation 



Laboratory; 
Caloric 
Content 
Of 

Various 
foods 



Transitions J 
Cleanup 
Pi5hTssaT ~ ~ 



Laboratory: 
Caloric 
Content 
of 

Various 
Foods 



Transition 

Teacher 
Recitation 
on Calories, 
Food Use, 
and 

Marm-bloo4*d~. 
ness 

frlSHTsSAf 



BEST COPY AVAILABLE 
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Table 1 (6>nt1nu«d). Duration of Activities for Topic One (Teacher 7) 



Class 
Begins 

5 min. 



15 win. 



20 *1n. 



25 »1n. 



30 *1n. 



35 nln. 



40 aln. 



OAY 7 



MY 8 



Opening 
Transition 



.Recitation: 

Miter 

In- 

the 

Physical 
Environment 



OTHSter ^ 

Opening 
* Transit 1on_ _ 

Recitation: 
Hater In the 
Environment 

TfemcistratTofi: 
Food jteter_ _ 
'Preparation/' 
Questions for 
Videotape on 
Utah Water 



Videotape 
on 

Utah 
Water 
Supplies, 
Problems 



Videotape: 
the Shoreline 
and Ecosystem 



Recitation: 
Utah Water 
Cycles 



Individual 
Seatworfc: (later 
Cyc1#<tuest1ons 

BiShTssaT 



DAY 9 
Opening 

Trans U1«i_ _ _ 

Laboratory on 
Soil 

Composition 
Data 

r 

Tabulating 
on Soil 

Comf^sj^tlon _ _ 

Demonstration, 
Recitation on 
Soil 

*' Co^os^tlott _ _ 

Recitation: 

Soil 

Cycles, 

son 486 

Types. 



DAY 10 



OAT 11 



Opening 
Transl Hon 



Recti atlon: 

Water 

In 

the 

Ccosyst^m; 

Reading 

Passages 



Cane to 

Review 

Unit 

Vocabulary: 

Teas 

Answers 



Opening 
Transition 



Unit 
Test 



3 



s 



CO 
UJ 

GO 



WSWSSnT \ flSMTsSAT 



Table ?. Duration of Activities fol Topic Two (Teacher 7) 



Class 
Begins 



5 Bin. 



10 sin. 



15*«1n. 



20 Bin. 



- 25 Bin. 



30 Bin. 



35 Bin. 



40 win. 



DAY 1 



DAY 2 



.DAY 3 



DAY 4 



.DAY S 



45 Mln. 



Opening 

Trails HI on_ _ 
Tn tr o :~Humi* n"Tra Its 
* itej^<lJf_Ac«¥l ty 

Htamn Traltt 

and Heredity: 

Family Tree. 

Identification 

Group Activity 

Teacher 
Red tat *n 

on 

Human Trait 
Inheritance 
in 

Fanllles 

Seatwrk~bn "~ ~ 
Inter! ted Tral ts 

teacher 

Recitation 

on 

Dominant and 
Recessive 
Human 
Traits 

iri3MTss*r 



Opening 

Transition 

Review 
Genetics 

Vocabulary^ 

3eatwork; 

Voca hu la ry_ _ _ 

Recitation: 
Inherited vs. 
^<ju1red_jrajts 

Illustration 

(Demonstration) 

of Dominant and 

Recessive Genes 



Recitation: 

Dominance 

ami 

Recess Iveness 
In Gene tits* 



SeatMork/ 
Recitation 
Worktlme: ' 
Dominance 
and 

Recessive ness 



Opening " 
Tran^1t1on_ ^ _ 

Text Reading on 
CfHJM vision 



Teacher 

Recitation: 

Heredity, 

and 

Chromosomes 



fiSWSSAT 
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Opening * 
Transl tt«i_ _ _ 

Lab Procedures: 
Microscopes I 
Cell JH vjsf iwr _ 

1/2 Class does 
Sea two rk 
(Genetics f\ 

Vocabulary , \A 
Puzzle! . 
Other Half Vleus 
Mitosis Hlcro* 
scope Slides 



Groups Reverse: 
Seatwork/ 
Microscope 
Observations 



Recitation: 
Vocabulary t 
Concepts from 
Seatwork^ 
Chromosomes 
and Heredity % 

iri»fTsar — 



Opening 
Transition 



Demonstration of 
Colorblindness 
Diagnosis 
Charts 



Recitation: 

Colorblindness 

and 

Other 

Sex-linked 

Hertdltaly 

Traits 



Combination: 

Seatwork/ 

Recitation; 

Worksheet on 

Sex-linked 

Heredity 



Class 
Begins 



5 min. 



10 min. 



15 min. 



* 20 min. 



25 m1n. 



30 min. 



35 min. 



40 min. 



*i*in. 
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Table 2 (Continued). Duration of Activities for Topic Two (Teacher 7) 



DAY 6 



Opening 
Transition 



" Reading/ • 
Recitation on 
CJirooosowes 



Fllw 

on 

Heredity, 

Genes. 

and 

Chromsooes 



(^citation: 
Mutations, 
Albinism ' 



Seatworfc: 

Vocabulary 

Definitions 



MY 7 



Opening ~ 
Transition 
Tn*1v1?ttU~ > le*T 
Readl^nj:^ Twins 

Teacher 

Recitation 

on 

Twins: , 
Identical .4 
Fraternal. 
Siaaese 



Sea two r 

VocabiiUry^ 

Correct^ 

Papers 

in 

Journals 

fflSMHMT " 



MY 8 



Opening 
Transition * 

Recording Grades 

Recitation 
and 

Reading 
on 

Incomplete / 
Dominance 



Seatwork/ 

Discussion 

of Handout 

Answer 

Genetics 

Questions 



Review 



for 

-Unit 



MY 9 



6pentng' 
Transition 



Unit 
Test 



/ 



Si 

3 



O 
I — 

CO , 
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Table 1. Duration of Activities for Topic One (Teacher/8) 




Class 
Begins 



5 win. 
10 win. 
15 win. 
20 aln. 
?5*«1n. 
30 «fn. 
35 »1n. 

40 »1n» 

43 »tn. 



day i ) 
Opening 
Transl tlon 
Students" 7 
Motif tor 
Ongoing 
Plant 

Projects 

Teacher 

Recitation 

Introducing 

Protozoa; 

Films trip 

Presentation 

on 

Protozoa* 



DAY 2 

Opening ~ 
Transition _ 
Velurn PfioTosynth. 
Test; Students 
Konl tq£ Projects 

Review 

Photosynthesis 
Test J 

Review 
Extra Credit 
Procedures 



Teacher 

Recitation 

On 

Characteristics 
of Protozoan 
Classes - 



PAY 3 ' 
Opening 
Transl tlon 
StudenTs~HofiTtor 

Seatwork: 

students 
„ Complete 

Protozoa 

Worksheet 

Work 1 fig 

Individually 
/Rising 

Supplementary 

Textbook * 



DAY 4 

Opening ~* 

Transition 

Announcements 
Return Protozoa 
Worksheet 
Hand Out 
L.ab Exercise^ _ 

Review 

Procedures 

for 

Lab Exercise 
on 

Protozoa 
i 



Students 
Begin 

Lab Exercise: 

Observation 

of 

Protozoa 
In 

Pondwater 

Clean-Up 
and 

Announcements 



DAY 5 



Seatwork: 
Protozoa 
Vocabulary 
•Using 
Textbooks 

ni^Ts?Ar " 



Sflptwork: 

rilling In 

Protozoa 

Wort sheet Using 

Supplementary 

Te'xt 

BiWsSaT ~ ~ 



Students Read 
Answers From 
Protozoa Work* 
sheet i Answer 
Teacher Ques- 
tions Orally 



Oral 

(Inter- table) 
Protozoa 
Quiz -Con test 



Opening ~ 
Transition^ _ 
5tydenTs~honTtor 
Plant Pro Jec t _ 

Multiple- 
Choice 4 
Test on 

' Protozoa 

> 

Students* 7 
Talk About 
Protozoan Lab' 

Students 
Finish ? 
Lab Exercise 
on Observation 
of Protozoa 

j_n_L«bst»e ts^ _ 

Students 
Complete 
rm Survey 

ITlSnTSSXr ~" 



ERIC 



BEST COPY AVAILABLE 
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Table 2. Duration of Activities for Topic Two (Teacher sj 



Class 
Beg bis 

5 arin. 



10 win. 



« « 



15 »1n.'' 



20 ftfn. 



•* DAY 1* 



MY 2 



MY 3 



MY 4 



25 *1n. 

30 mfn. 

35 nip. 

40 mfn. 
43 alii. 



T - 



Opening 
Transition 



J 



Circulation 



Test 



Introduce topic 
J*n Digestion 

Review 

Text. 

on \ 

Digestion 



Student 
Seatworfc . 
On Digestion 
Vocabulary 
Using Textbooks 
5l5«Ts5Ar 



Openfng 

Transl tiop_ _ _ 

'Review Yesterday's 
Lecture on 
Digestion _ 

Students 

Read and . ' 

Review Lab I 
Procedures 



Students 
Do ♦ 
Lab 1: 
Action of 
%a!1va on 
Oats 

Lab Cleanup; 
Transition 



Review ■ 

Lab 1 Results 



Collect 
Lab 1 



Return aiM 
Correct Cir- 
culation Test 

Recitation 

on Structure* 
ami Fucntlon 
of: 

the Mouth, 
Esophagus, and 
Stomach; 

Reading from Text 
DISMISSAL* 



4 GO 



♦Duration of Activity on Day 1 are approximate. 
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Opening 
Transition^ 

Digestion 
Vocabulary 
Sea two lie 
-and 

Discussion 



, Finish 
Stomach 
Notes 



Teacher 

Performs 

Demonstration 

Lab 2: , * 

Digestion In 

The Stomach _ 

Record and TaU 
About Preliminary 
Observations from 
Demonstration 
Lab' 2 (Above) 



Teacher 
Recitation on 
Structure and 
Function of 
Sawll 
Intestine 

VlSOTsftr " ~ 



DAT 5 
Opening 

Transl t1on_ _ _ 

Record and 
Talk About 
Final 

Observations „ 
frm 

taoonstratlon 
Lab 2 !SeeJ>ay_4 

Teacher. 
Recitation on 
Digestion of 
Fats 

Read and 
Review 

Procedures for* 
Lab 3 

Digestion of 
Class 

Talks About 
* Lab 3 

in Groups 



Discussion of 
Lab 3 
Results 




Cleanup 

m^TsSw; 



-V 



Table 2. Duration of Activities for Topic Two (Teacher 8) 



cm* 

Btffns 



MY 6 



DAJ 7 



DAY a 



s 

. .. i 

10 mim. 

* " 

4 
* 



SOaW 

35 via. 

40 at a. 
43 irtn. 



Transltloa 
(fteeultr 
T«*ct»r 
'iHwaal 
TadayK 



Seatwcrt 
ArtfrwtHt; 
Cony im 

M.fliStlM 

Qtefttoits 

;,a s t ood of 

. 4k 

Chapter 



St*tt1fcrt» 

Jtoadt 

Comet 

Collects 
hi pen 



0*eit1o#-a*J- 
totfuor Stylo 
tevfe* or 
Dlgestfoo 
by 

SMll 

Intestine 



Review 

tMcestloo, , 
Will (Slid*) 

G*tW 

on Large 
Intestine, Im- 
portance of 

Que* t1o*-o*d- 
Antver 
PoHod 
On Abovo 



jtatoorfc: 
Fmctloos I 
Examples of 
Six Classos 
of 

nutrients 

ttsfofl 

Toxt 



Review AoiMpri 



ad ood Rosjew 
itr foots 



Rood 

Notr 
toctw? 
Calories 



BEST COPY AVAILABLE 



Trmsltfoir 

Cootloot - 

« 

Lecture 
on 

Calories , 



Treat 1t1oo to 
SOitwork 



Sea two** 
Activity #2: 
•food and Uorfljr* 

Stttdoiiti 4 
Ceoplote 

8) 



DISMISSAL 
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Table 1. Duration of Activities for Topic One (Teacher^) 



Class 
Begins 



5 at*. 



10 filn. 



15 alii. 



20 min* 



25 "UrhK-. 



30 nfn. 

* 

35 mln. 

.40 iiin. 
43 nfn. 



MY 7 



DAY 6 



DAY 9- 



d/y 10 



Opening f 
Trans HI o# 

Teacher Returns 

I lone work and 

Talks about 

the Exam 



Microscope 
Lab; 

Observation 
of 

Amoeba, 

Euglena, 
and 
Volvo ji 



Opening 

Transition 

— — «- — — ^ 

Teacher 
Lectures on 
Test Topics 
and Lab 
Organisms 

Microscope Lab: 

Observation of 

Live 

S ten tor, 

Blephorlsma, 

and 

Vortaclllk t 

Teacher Reviews 
Lab and* Previews 
Tomorrow 



Opening 
Transition 



Teacher 

Lectures 

on- 

Mitosis' 

4 
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Opening 
Transition 



Teacher 
Reviews 
^Mitosis 



Ml crov levers: 

4 J 



the 

Phases 
of 

Ml tosls 



fflSMBMT 



ITlSNTs»r 



Paper for 
Homework 1 s 
Passed (tat 



Teacher Previews 
Tomorrow 



Opening 

Tran^1t1on_ _ _ 
. Teacher Reviews 

mtosis tm* ' 

the Day's Ub 



Microscope Lab-: 
Preserved 
's\1d*s of 
Salamander 
Tall Showing 
the Phases ) 
of Mitosis 

Students 

Complete* 

FNL 

Survey * 



Teacher 
Previews 
Tomorrow's 
Activities 



•Rainy day schedule: Class dismissed after 54 minutes. 
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Class 
Begins 



5 min* 

. .* 
^10 min. 

* 

IS (Mr. 
20 Mftr. 

) 

25 mtn. 

30 mil} 
i 

35 utn. 

40 atn. m 
43 uln. 



er|c 



Table 1 (ContlfwedJ. Duration of Activities for Topic One {Teacher 9) 

OAY 1 • OAY 2 OAT 3 DAY 4 OAT S 

_ " . ~7*~ ! ^ Opening Transition; . 

Opening Owning ) Opening Students Observe Opening 

TransUI w _ Traniltlon \ Transition _ Live ^bauMaat Transition 

7 \ „ ■ Front of Class 

f ' Teaches Reviews ■< Teacher Lectures 

Teacher , Teacher Reviews 

1 Paraawcluu from on the Importance Cytology Concepts * 

• Reviews n 

'•■ Yesterday's Lab of Science 

Cytology -_ ~- ^ homework Collec- 

'■ m Hon; 3 Hterobe 

CtoWtyJ Teacher Microscope Drawings/ \ 

, ■ Lectures on Lab: . \ \ 

the Structure ' Chloroplast ^ J. ' , 

Cytology 

, of Euglena Slides Microscope 

Teacher ' , ♦ 

, Lab: 

Lectures 

Observe 

w ' Him - Teacher 

Live 

Single- about Lectures 

. _ Paraaec1.ua 
Celled Various on the 

OrganlsM Protlsts Cross 

Section ' 
of the 

* ^ Microscope Lab: 

!#- Observation of 

* — »- — , 

Live Amoeba 

Teacher Previews 
Touorrow'.s Test 

msnTssAT msnnsAT^-- ffianssAr--/ iriswssar-'-- insNT^SAr 

—7 —r — - 
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Class 
Begins 



5 nl»y 



10 flrfti. 



IS min. 



20 »ln. 



25 win. 



30 win. 



35 Bin. 



40 «1n. 



43 win. 



4 t , * 

4 

% Table 2. Duration, of Activities for Topic Two (Teacher 9) 

DAY 1 DAY * DAY 3 DAY 4 DAY 5 

Opening ' ^ Opening Opening Opening 

Transition Opening Transition * 

' . > Transition Transition ~ 

Transition Teacher 

** ~ . 

Teacher Teacher Lectures * 

I Lectures 

„ . on the Reviews . on Blood 

Teacher t Importance • 

<g of Heart' • Typing 

Lectures Teacher . . Memorization, 

I Circulation Lab 

Oft*. Reviews , — ^ 

th * < ' Oral Exam Blood Typln^f 

Circulatory turn Teacher on Heart . Lab: 

System Lectures Circulation; Students 

on * Stu- ' J Test for 

Teacher Heart dents are Tested Their 

Lectures Circulation ' V Own 

on the Teacher Blood 

Circulator^ Previews * Tyj>e_ 

System ' Tomorrow's 

v * Teacher 

Blood 

« Lectures 

Typing 

on the 

Lab 

Mi Factor » 

- % 

EfSflTsSAT ~ fflSHTsSAr PlShTsSAr - - ; gl5hTsSAr ; ffiSHTsSnr 
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DAY 6 



Opening , 
Transition 



Teacher 
Announcements 



Rh Factor 
Lab . 
ffctlvlty 



Students 
Complete 
FWL 

Survey 



_ J 



Teacher 

Previews 

Tomorrow 

fflSHTsSAT 



ERJC 
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Table 1. Duration of Activities for Topic One (Teacjier 10) 



DAY 1 



Class 
Begins 



S arte. 



10 »1a. 



15 mtn* 



40 win. • 
I 



25 win. 



30 win. 



3$ milt. 



40 win. 



45 »1n. 

ERiC 



MY 4 



MY S 



MY 6 



opening TriHsF 
si if on; Stu- 



Opening TriifTTTwi 
Science World 

Magazine dents Copy 

£«*£djhit_ frm Board 

yf ~ Teacfier ~ " 

* Students read 

Article on Introduces 
Barbara 

"What are Genes?" HcClintfecfc and 

_ _ _ Answer 4 

"* , "* f ~ Questions About 
Teachfer toes Over her that are on 
Worksheet Answers We Board 



Teacher reviews 
procedures; 
students copy 
notes fro* 
board 



Teacher 
Recitation 
on \ 
Cell 

Division; 

Introduction 

to 

Mitosis 
and 

Helosls 



Closing 

Transition 

DISMISSAL 



Opening 
Transition 



Teacher 

Recitation 

on 

Chromosomes 
and 
Phases 
of 

Mitosis 



Teacher hands out 
ditto; and Intro- 
duces ditto on 
mitosis £hases 

DISMISSAL 



Opening 
Transition 



Teacher 

Reviews 

Assignments, 

Due Dates, 

and 

Class 



of 

HI tosls 



Opening 

Transition 

Students Mil 
Out Worksheet, 



Teacher Goes 
Over Answers 
to 4 questions 



and 
Shows 
Film, 
-frm One CelT 



Rules 


Teacher 






ftildes 






• * 

Class as 


Teacher 


Teacher 


They 


Recitation 


Reviews 


Look at 


on 


Cell 


Mitosis 


Phases 


Structure 


Slide- 


of 


and 


Strips fn 


Nelosls 


Staft* 


Mlcrovlewerst 





DISMISSAL 



Teacher Reviews 
Some Questions 
that will tie on 
Closing Transiting Topic Test 



Teache* 
IntrotfBfes 
"Gene Monster" 
Lab for 
Next Meek • 



Teacher 

Recitation 

on 

Genetics 
focaftslary , 
Words 



DISMISSAL 



DISMISSAL 



DISMISSAL 



KfT COPY AVAILABLE 
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Table 1 (Continued). Duration of Activities for Topic One (Teacher 10) 



Clals 
' Begins 



S min. 

10 trtn. 
% 

.15 UlR. 

' 20 Bin. 
25 Mffl. 
30 »fn. 
35 afn. 
40 a1n. 
45 tin. 



DAY 7 



MY 8* 



MY 9 



MY 10 



MY 11 



I*AY 12 



Opening Transf- 

Graded 
Papers Returned* 
PTC Paper Handed 
Out; Students 
" Copy Nates fro© 
9 Board ; 

Teacher 

Recitation 

on More 

Genet! c* 

Vocabulary 

Words; Teacher 

Points out 

Sea* Genetic 

Features on Which 

Students Differ, 

Including 

Test of ' 

PTC Paper 



Students 
Complete 
FWL 

Student 

Class 

Survey 



Opening 
Transition 



Teacher 

Introduces 

ind 

Shows ^ 
FflM on 
X ««dp 
Chromosome s 



Teacher 

Recitation 

on More 

Genetics 

Vocabulary 

Words 



Opening fransf- 
tlon; "Gene 
Monster* Dittos 
(tended jm t_ _ _ 

Teacher 

Describes 

Procedures 

for 

"Gene Monster" 
Lab 



Students 
Work on 
Gene 
Monster 
Lab, 

Filling out 

Dittos 

as 

They 
Murk 



Opening 
Transition 

Teacher Sescr iBes 
next Procedures 
for "Gene 
Monster* Lab 



Students 
Continue 
Mork on 

Gene Monster «? 
Lab/ 
. Filling 
Out 
Dittos 
as 
They 
Work 



DISMISSAL 



DISMISSAL 



DISMISSAL 



Closing 
Transj ton 
DISMISSAL 



opening Trans!- 
tlonf Students 
Copy Notes 
Fran Board_ 

Teacher Recita- 
tion on Human 
Dominant and 
Reoessjve Traits 

Teacher 

Reviews 

Gene 

Monster 

Procedures 

and Assigns 

Test 

Rev ley Sheet 

Students 

Continue 

Work on 

Gene Monster 

lab, 

Filling 

Out 

Dittos 
As They 
Work 



Closing 

Transition 

DISMISSAL 



Opening 
Transition 

Teacfer Reviews 
Procedures for 
»H ndl*! JSPjM t 



Teacher 

Goes 

Over 

Test 

Review 

Sheet 

With 

Class 



9 

.ERIC 



?tddenTs~k*R? 
In 'Gene 
iter" Lab 
DISMISSAL 



•Duration of acuities of Day 8 are approximated^ 7 BEST COPY AVAILABLE 



Table 2. Duration of Activities for Topic Two (Teacher 10) 



Class 
Begins 



S mln. 
# 

10 m1n. 
IS mtn. 
20 »1 ft. 
25 min. 
30 min. 
35 mtn. 
40 min. 
45 mln. 



0AY 1 



DAT 2 



DAY 3 



DAY 4* 



DAY 5 



OAY 6 



Opening 
Transition; 
Teacher Reviews 
Activities for 
the Day and 
Assignment on 
the Board 



Students 
Take 
Test 
on 

Previews 

Unit, 

the 

Frog 

System 



Students 
Fill In 
SeatWbrk 
Ditto on 
Hunan Systems, 
Using 
Text as 
Supplement 



TeacKer Previews 
Unit Activities 

DISMISSAL 



•Minimum day. 



Opening 
Transition 



Students Copy 
Down Notes on 
Circulatory 
System fro* 
Board ' 
Teacher Hands 
Out 2 Dittos 
and Assigns 
"Edna" as , 
Homework ^ 

Teacher 
Introduces 
Part 
of 

Fill, 

"Mr. Hemo" 



Opening Tr»ns1- Opening 
tlon; Teacher Transition; 
Previews Dlrec- Students Copy 
tlons on_Board_ _ Notes on 

Board _ 
Student Seatworfc " 
Labeling a Dittoed 
Heart Diagr*», 
with Text as 

Resource Teacher 



DISMISSAL 



Teacher 
Recitation 
on Parts 
and 

Functioning 
of Heart, 
Providing 
Answers to 
Ditto; 

Teacher Gives 

Additional 

Directions 



Teacher 
Shows 
Second 
Part 
if Film, 

-Um* \\mqtn m 
ni^ • nciuu 



DISMISSAL 



9 
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Recitation 

on 

the* 

Coaposltlon 
of 

Blood 



Students carT 
Look at Bow 
Sample 
DISMISSAL 



497 



Teachier 
Describes 
Activities 
*nd 

Procedures 

for 

Next 

I 1/2 Weeks 



Teacher 

(hrally Quizzes 
Three Rows on 
'Circulatory 
System 



Teacher 

Recitation 

On 

Blood 
Types 



Graded Papers 
Handed Back 
From Last Unit; 

^ Teacher Goes ■ 
Around and ' 
(Wde$ -Edna" _ 

T«cter Reviews 
Ditto Listing 
Assignments for" 
next 2 Weeks 



Teacher Prepares 
to do' Blood Test 
Demonstration 

tlobi Test 
Demonstration 
With 2 
Volunteers 
DISMISSAL 



Teacher 

Recitation 

en 

Sample 

Out* 

Items 



Teacher .Reviews 
More on Assign* 
meats 



Teacher 

Recitation 

on 

Skeletal 
System 



DISMISSAL 



Table 2 (Continued). 



Class 
teffns 



S afn. 



10 afn. 



15 Bff* 



20 afn. 



25 afn. 



30 afn. 



35 afn. 



40 afn. 



45 afn. 

ERJC 



DAY 7 



DAY 8 



TSicKer Hands 
Dut Test _ 

Students Tkk* 
Test on ) 
Jfw*ii Systems _ 

Teacher Explains 
Lab Procedures: 
Routing to 
9 Activity 
Stations -k 



Student 

Lab. Rotating 

In Groups. * 
« 

to 9 

Activity 
Stations 
on 

Human 
Systems 



Students 
Complete 
FWL 

Student 
Survey 



opening 
Transition 



DISMISSAL 



Students 

Ta*e 

FWL 

Posttest 



Teacher 
Recitation; 
Reviewing for. 
Test On 
Circulatory 
System by 
Orally Quizzing 
Students 



OISMSSAL 



Duration of Activities for Topic Two (Teacher 10) 



DAY 9 



Teacher Gives 

Directions for V 
Test and Reading 
Science World; 
Hands test_cgt_ 

Students 

Tale Test on 

< Circulatory 

System; 

Read 

Article. 1n 
Science World 
If finished 
Mrl£l • 

Teacher 

Recitation; 

Reviewing for 

Tomorrow's 

Test on ■ 

Skeletal* 

Systea 



Teacfer BescrfEes 
Ffla He'll Show 
Liter thf » week 

oismssAi 
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Table t. juration of Acttvtttes for Topic One (Teacher 11) 

\ 




5 mtn. 



10 Bin. 



20 mtn. 



30 min 



Students Read 
and Talk About 
Text 

•PP. 420-426 
(Tundra and 
Deserts) 



40 afn. 



48 afn. 
9 

ERIC 



Students 
View 

Fifes trip: 
Ecology Prairie 



Students 
Read and Taj k 
About Test 
pp. 426-432 
.(Grasslands 
and 

Coniferous 
Forests) 



Students 

« 

Hrlte 

20 Questions 
About: 

Tundra 

Deserts 

Grasslands 

Coniferous Forests 

Dismissal 



^ Students Cell on 
Other Students 
And Ask 'lhem 
Questions 
BasAf on the 20 - 
Facts Becorded 



Yesterday 



Students 
Reed and 
Talk About 
Teat 

pp. 432-436 

(Deciduous 

Forests) 



?tttdenta*l£i'&~ 
the Definition 
of Vocabulary 
Words 'Appearing 
on p. 436 
of Teat 



^jenifttl Transition 
elcBer TTorrects 
abulary Jtords 

ill/ 



Students 

touplete 

Review 

Questions 

and 

Study 

Sheets 



Students 
Complete 
Survey 




Opening Transition 

— -:d%- 

a 

Teacher 

Corrects 

Review 

Questions and 
Study Sheets 
Orally - v • * ' 



i 

Students, 
Mitch 

Synchronized 
Slide and 
Audiotape' 
Presentation 
On 

Adaptation 



TeicUer Tectures* 
jon fcrunton 



DISMISSAL 
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Table 2.* Duratfor^ of Activities for Topic Two* {Teacher 11) 



Class 
Begins 



S Bin? 



J mi*. 



DAY 1 



DAY 2 



DAY 3 
Opening Transition 



DAY 4 
opening Transition 



DA Y S 



it 



20 «ln. 



30 atn. 



Opening 
Transition 



Fllastrlp * 
on Causes 
of Cancer 



40 Bin. 



Questions and 
Answers about 
F|!»s v trlp 

4l ER|c-J" oTsffl ^ 



Opening 
Transition 



Students 




Read and 


Students 


Talk About 


Reqd and 


Tent 


Talk About 


pp. 273-276 


Text 


(Viruses) 


pp. 277-283 




(Protlsts) 



Lab 

Procedures 
pp. 284-285 

Read, Questions, 
and Answers 



Slides, Reading 
/ Scrfpt 



V 



lfevteWnrestsT " 
Teacher Gives 
Answers 

<rTan 5hws 
Class Hexcell 

Ifcie $T1 o* s an? ~ 
Answers About 
Lab .Sheet and 
Procedures 

Tib": - - - - - - 

Students Look 
at Paramecium 
on Slide; 
Fill out 
Lab Sheet 



BismTsSaC 



CleeVUp 
Fl&iTSSAr 



TaTk About" 
Science Fair 



TaTk. About~aiKf 
Quest lot 
Hence 11 



Questions on j 



Revlewlab 
. Sheets . 

S"tudents~Rea? ~ 

.and Talk About ' 

Te*t 

pp. 286-288 

(Protlsts and 
Algae) 

SeatworkT 

Vocabulary (288) 

Questions (289) 

Finish Lab 

10 Questions 

Students 
Coatplete 
FW. 

'Survey 



Opening f 
Transition 



Teacher 

Explains Science 
FalgT 



• Study 

I 

Questions on 
pp. 279-268 
Students work 
at ' 
Sea-ts 



DISMISSAL 



50 



BEST COPY AVAILABLE 



frlSflTsSAT 



Table 2 (Continued). .Duration of Activities for Topic Two 



Class 
8eg1ns 

S Din; 



pin. 



(MY 6 



* MT 7 



20 ill 



1 



30 ein. 



40 »fit. 



Opening 
Trans U ion 

""teacher ' 

Reviews 

Science 

Fair 



Class Talks 
About Student 
Council 



?t«MfettTs~ ^ 

Finish Questions 

on pp/289; 

Students 

Receive Extra 

Credit If 

Settworfc 

Is 

i 

Completed 



Correction of 
Questions 



* *B *f». 1 fflSjTsSM: 



Opening transition 
Talk About 
Science Fair 



TeacKer T 
Leads 

Correction of 
Student Sheets 

Transition to 
Text 

f — — — — 

Students 

Take 

Test 



Teacher Tells 
SUdents ff 
As segments Are 
Missing 

Students 
Chat 

DlShlSSAT 



ERIC 



BEST COPY AVAILABLE 



f 



v 



501 



